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ABSTRACT—This monograph treats the 63 species of gall midges known to feed on North American hickories (Carya: Juglan-
daceae). The distribution and history of hickories are outlined. Once widely dispersed across the Holarctic Region during the
Eocene epoch and later, hickories are now limited in range to eastern North America and a smaller area in southeastern Asia.
Fifty-six species belong to the single genus Caryomyia that is known exclusively from hickories. Each is univoltine and forms a
characteristic, complex leaf gall in which their larvae eventually pupate the following spring. These species exhibit a great num-
ber of striking biological and morphological traits. Six other species in four other genera are responsible for one complex and five
simple galls on the leaves or nut husks of hickories, while one other is an inquiline in galls formed by Caryomyia spp. Morphol-
ogy, relationships, distribution, and biology of each of the gall midge taxa are treated in turn. Keys for the identification of hick-
ory galls made by gall midges and to larvae of cecidomyiids on hickories are provided. Nineteen of the 63 species were previ-
ously named. Fifteen of them are redescribed and the remaining four are relegated to junior synonymy. One species is renamed
and a new genus is described for another. Already described species are: Caryomyia ansericollum Gagné, new name for Caryomyia
caryaecola Felt; Caryomyia antennata Felt; Caryomyia caryae (Osten Sacken) (= Caryomyia arcuaria (Felt), new synonym); Caryomyia
caryaecola (Osten Sacken); Caryomyia cynipsea (Osten Sacken); Caryomyia holotricha (Osten Sacken) (= Caryomyia caryae (Felt), new
synonym); Caryomyia inanis Felt; Caryomyia persicoides (Osten Sacken); Caryomyia sanguinolenta (Osten Sacken); Caryomyia tubicola
(Osten Sacken); Caryomyia thompsoni (Felt) (= Caryomyia consobrina Felt, Caryomyia similis Felt, new synonyms); Gliaspilota gluti-
nosa (Osten Sacken), new combination; Harmandiola nucicola (Osten Sacken), new combination; and Parallelodiplosis caryae (Felt).
Two new genera, Caryadiplosis and Gliaspilota, are described, as are 49 new species, as follows: Caryadiplosis biconvexa, Caryadiplo-
sis venicola, Caryomyia aggregata, Caryomyia albipilosa, Caryomyia arcuata, Caryomyia asteris, Caryomyia biretta, Caryomyia caminata,
Caryomyia cilidolium, Caryomyia conoidea, Caryomyia cucurbitata, Caryomyia deflexipili, Caryomyia echinata, Caryomyia eumaris, Cary-
omyia flaticrustum, Caryomyia glauciglobus, Caryomyia glebosa, Caryomyia guttata, Caryomyia hirtidolium, Caryonyia hirtiglobus, Cary-
omyia inclinata, Caryomyia inflata, Caryomyia lenta, Caryomyia levicrustum, Caryomyia leviglobus, Caryomyia marginata, Caryomyia
melicrustum, Caryomyia ovalis, Caryomyia procumbens, Caryomyia purpurea, Caryomyia recurvata, Caryontyia shmoo, Caryomyia sphe-
rica, Caryomyia spiniglobus, Caryomyia spinulosa, Caryomyia stellata, Caryomyia striolacrustum, Caryomyia striolata, Caryomyia subu-
lata, Caryomyia supina, Caryomyia tuberculata, Caryomyia tuberidolium, Caryomyia tumida, Caryomyia turbanella, Caryomyia turbinata,
Caryomyia urnula, Caryomyia viscidolium, Contarinia bulliformis, and Contarinia cucumata.
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INTRODUCTION

Cecidomyiidae, the gall midges, are a large
family of over 6,000 described species worldwide
(Gagné 2004 & subsequently). They are of great
economic and ecological interest because at least
two-thirds of their number feed during their lar-
val stage on flowering plants, some of agricultural
and horticultural importance. Many cecidomyi-
ids, by means of their larval salivary secretions,
cause their hosts to produce galls that surround
the larvae and produce their food. Except for the
more economically important pests, however, Ce-
cidomyiidae remain one of the least well known
families of Diptera. A case in point is the present
monograph on the gall midges of hickory. The
number of species treated in this study is aug-
mented from the 14 previously known from hick-
ories to 63, 49 of them new to science.

The first notice of hickory gall midges was
published in 1862 by Charles R. von Osten
Sacken. A European amateur dipterist, he lived in
the United States between 1856 and 1877, first as
Secretary of the Russian Legation in Washington,
later as Consul General of Russia in New York,
and finally as a retired person before returning
permanently to Europe (Osten Sacken 1904). His
1862 paper presented the first introductory sketch
and synopsis of North American Cecidomyiidae.
In that long article, still a delight to read for the
simple, straightforward prose, Osten Sacken de-
scribed and named many species of gall midges
he found in the vicinity of Washington, DC.
Among his discoveries was a suite of eight species
from hickories. Seven of them form complex, de-
tachable leaf galls and belong to the genus Cary-
omyia. The eighth species causes a sticky leaf spot
and is placed here in a new genus, Gliaspilota. Os-
ten Sacken reared the adult stage from only one of
the detachable galls; all the remaining species
were described chiefly from their galls, with a line
or two on the larvae of some. In 1870 Osten
Sacken described a ninth species, placed here in
Harmandiola, from swellings on hickory nut husks
and associated larvae that he collected in
Rhinebeck, New York.

Additional species from hickory were named
between 1907 and 1921 by Ephraim Porter Felt,
distinguished State Entomologist of New York
from 1898 to 1928. Felt was involved with many
statewide insect problems, including mosquitoes
and shade tree insects, but as a major side interest

while State Entomologist and afterwards he
named 1080 species of gall midges from North
America and elsewhere. That number is phenom-
enal, even taking into account the standards of
the day, but the accomplishment left him little
time to reexamine the body of work as it grew. He
nonetheless left to posterity an overall well-
mounted and labelled collection of type material
as well as a major work on galls, Plant Galls and
Gall Makers (Felt 1940). The book is somewhat
dated, but still useful and unique in that it treated
all of the North American insect and mite gall
makers known to 1940, including what are still
the more noticeable and common gall makers of
our fauna. Felt acknowledged Osten Sacken’s
species and named nine more from hickory, all
from the Albany, New York, vicinity except one
from Massachusetts. Two species were based on
adults netted on hickory (Felt 1907) and the re-
maining seven were reared from galls (Felt 1908,
1909, 1921), but his association of the reared
species with particular galls wavered in consecu-
tive papers. Felt (1909) proposed the name Cary-
omyia for the hickory gall midges and later (Felt
1921) gave an overview of the included species.
Four of Felt’s nine species are treated as junior
synonyms here, and another, a junior homonym,
is renamed.

Notices of some of these Osten Sacken and Felt
species were published subsequently, including
summaries in Felt (1940), the posthumous Felt
(1958) (as revised by Remington & Remington),
and Gagné (1989), but only one further study, by
Bertram W. Wells (1916), treated the cecidomyiid-
caused hickory galls in a comprehensive manner.
Fascinated by gall architecture while a botany stu-
dent and later assistant professor at Ohio State
University, Wells published several papers on
galls. In his 1916 paper, he made effective draw-
ings, whole and in section, of 28 kinds of ce-
cidomyiid hickory galls that he collected, mainly
in southeastern Ohio. His two plates are repro-
duced here as Figures 1-33. Wells’s drawings of
galls in longitudinal section demonstrated the im-
portance of internal gall structure, including wall
thickness, any intrusions from the exterior, and
how each is attached to the leaf. He attempted to
assign Osten Sacken’s and Felt’s species names to
the galls but refrained from coining new names
himself because he believed that task should be
done by those studying the insects (Wells 1916).
Wells subsequently moved to North Carolina
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where he distinguished himself in the field of
plant ecology. Following his 1916 paper and the
review by Felt (1921), essentially nothing new has
been published on hickory gall midges for these
last eighty-seven years.

Table 2, pp. 17-18, lists the 63 species of Ce-
cidomyiidae known to feed on American hicko-
ries, all but one responsible for specific galls. They
belong to six separate genera and show remark-
able morphological diversity and a variety of life
strategies. The genera are as follows:

Caryomyia. This genus comprises 56 species
found exclusively on hickories. Each species
forms a distinctive complex leaf gall that usually
dehisces between spring and fall (Figs. 36-164).
Larvae remain in their galls over winter and pu-
pate the following spring.

Caryadiplosis. This is a new genus that appears
to be the closest known relative of Caryomyia. It
contains two new species that make simple galls,
one a circular, biconvex leaf blister (Figs. 167-168),
the other a vein or petiole swelling (Figs.
165-166). When fully fed, larvae exit the galls and
drop to the soil where they overwinter and then
pupate the following spring.

Contarinia. To this large group in its broad
sense are added two new species known only
from their larvae. One species forms a complex
sac-like leaf gall (Figs. 172-173) in spring on sev-
eral hickories, the other causes a bubble leaf blis-
ter (Figs. 170-171) on pecan.

Gliaspilota. This new genus is described for Ce-
cidomyia glutinosa (Osten Sacken). Larvae of this
species live freely on mucilaginous leaf spots that
appear on the underside of new leaves in spring
(Figs. 175-177). Fully-fed larvae soon drop to the
soil to pupate and then emerge as adults the fol-
lowing year.

Harmandiola. Until recently this group com-
prised several gall-formers on poplars and chest-
nuts. It now includes one other species, Harmandi-
ola nucicola (Osten Sacken), from hickory. Larvae
form swellings on nut husks (Figs. 178-180). Fully
grown larvae drop to the soil to overwinter.

Parallelodiplosis. A number of species in this
genus live as parasitoids in galls formed by other
gall midges and cynipids. One, Parallelodiplosis
caryae (Felt), lives in galls of various species of
Caryomyia (Fig. 48). This species may have more
than one generation per year.

In addition to the taxa listed above, undeter-
mined species of two additional genera were

found. These genera are included in the larval key
provided farther on but are not treated further in
this paper except to list them here, as follows:

Lestodiplosis. This is a large worldwide genus
of over 160 described species that feed as larvae
on insects and mites (Gagné 2004). Larvae of sev-
eral species were found during this study on the
surface of hickory leaves or in galls caused by
Caryomyia, Phylloxera (Phylloxeridae), and various
groups of mites (Acarina). Larvae are shown in
Figs. 48 and 53. These predaceous larvae and the
few adults reared from them during the present
study cannot now be identified with confidence
without a separate revision of Lestodiplosis.

Dasineura. This is the largest genus of gall
midges, a catchall category with more than 460
described species (Gagné 2004). On one occasion
in early May, 2005, two full-grown larvae were
found closely appressed to an expanding leaflet of
mockernut hickory. The larvae were not associ-
ated with any apparent damage.

THE HICKORIES

Hickories belong to Carya, a genus of the wal-
nut family (Juglandaceae) that contains 12 North
American species including pecan. The present
range of the genus encompasses the eastern half
of temperate North America, including southern
Ontario and Quebec, eastern United States, and
isolated areas in the mountains of northeastern
Mexico, as well as parts of southeastern Asia
(Grauke 2003, Manchester 1987, Stone 1990). The
12 North American hickories form two sections,
Apocarya with four species and Eucarya with eight
species and one variety (Table 1, p. 4). Additional
Carya spp. occur in southeast Asia, three to six
species depending on the authority, and belong to
a third section, Sinocarya (Stone 1997). No galls
from Asian species have been reported and no
sign of galls occurs on leaflets of their representa-
tives in the herbarium of the National Museum of
Natural History, Smithsonian Institution, Wash-
ington, DC, so the present study treats only the
gall midges of North American hickories.

Hickories are now used chiefly for firewood or
charcoal-making, but their tough, resilient wood
was once more commonly used for such things as
spokes for wagon wheels and tool handles
(Grauke 2003). Pecan, originally a Mississippi
basin species, is now widely planted and culti-
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Table 1. Scientific and common names of North American Carya species (from Stone 1997). The correct
name for the section Eucarya is Carya, but Eucarya is used in this paper to avoid confusion with the

generic name.

Section Apocarya:

C. aquatica (F. Michaux) Nuttall

water hickory

C. cordiformis (Wangenh.) K. Koch bitternut

C. illinoiensis (Wangenh.) K. Koch pecan

C. palmeri Manning Mexican bitternut
Section Carya or Eucarya:

C. floridana Sargent scrub hickory

C. glabra (Miller) Sweet pignut

C. laciniosa (F. Michaux) Loudon shellbark

C. myristiciformis (F. Michaux) Nuttall nutmeg hickory
C. ovata (Mill.) K. Koch shagbark

C. ovata var. mexicana
(Helmsley) W.E. Manning

Mexican hickory

C. pallida (Ashe) Engler & Graebner sand hickory
C. texana Buckley black hickory
C. tomentosa (Poiret) Nuttall mockernut

vated throughout southeastern United States and
abroad for its nutmeat. Shagbark and white hicko-
ries, especially north of the range of pecan, still
have some value to people for their nutmeat. All
are important to wildlife, particularly tree squir-
rels (Manchester 1987).

The name “Carya” is Greek for walnut. The
common name “hickory” is derived from the
American aboriginal word “pawcahiccora” for a
mash made from the nutmeat. The word was
shortened to hickory for the name of the tree by the
early English colonists. “Pecan” is another Ameri-
can aboriginal word meaning “hard-shelled nut.”

Only one other genus of Juglandaceae, Juglans
or walnut, occurs in North America. It is widely
distributed throughout the temperate Holarctic
Region. The only gall midges recorded from
Juglans across its entire range are two undescribed
eastern North American species that live as larvae
in marginal rolls of leaflets, one a Dasineura on
Juglans nigra, or black walnut, the other a Con-
tarinia on Juglans cinerea, or butternut (Gagné
1989).

Hickories are an ancient genus that was once
much more widely dispersed. Carya-like pollen is
known from the early Paleocene, about 60 million
years before the present (bp), but the earliest rec-
ognizable Carya fossil fruit is from mid-Eocene

Europe about 45 million years bp (Manchester
1987, Stone 1990). Post-Eocene hickories extended
across the Northern Hemisphere until after the
mid-Miocene (ca. 15 million years bp), when the
climate cooled and the individual elements of a
once uniform Arcto-Tertiary forest began to sepa-
rate and undergo extinctions (Wolfe & Leopold
1967). Fossil Carya fruit have been found in Alaska
(Lower Miocene), Washington state (Miocene)
and Colorado (Lower Oligocene), as well as in
Eurasia (Middle Eocene to Pliocene) from central
and eastern Europe, western Siberia, northern
China, and Japan (Wolfe & Leopold 1967, Man-
chester 1987). The present narrow range of the
genus is due to extinctions during the uppermost
Tertiary and Pleistocene (Manchester 1987).
During the Pleistocene glacial maxima, hicko-
ries and other deciduous trees were much more
severely restricted in range than presently. Decid-
uous angiosperm trees survived in small, isolated
populations in the lower Mississippi valley and
on the southern coastal plain among the more
widespread conifers, as determined by pollen de-
posits in lake beds (Davis 1983, Delcourt and Del-
court 1984). When the glaciers of the most recent
ice age began to recede about 12,000 years ago, the
various tree species that survived gradually
spread north on a species basis and not as com-
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munities, their individual paths dependent upon
their particular refugia and individual strategies
(Davis 1983). Moving from southwest to north-
east, Carya expanded more slowly than some
other genera, in part because of their heavy fruit;
even so, hickories arrived early (10,000 bp) in the
upper midwest at sites close to their present
northern boundary, but were slow to cross the Ap-
palachian Mountains, arriving in New England
only about 5,000 years bp (Davis 1983).

Populations of hickories in Mexico (Map 1)
may not have been greatly affected by glaciation.
Hickories there are part of an assemblage of de-
ciduous trees generically similar to that of eastern
North America. This representation of northern
trees in Mexico appears to have been in place
since the mid-Miocene when the cooling conti-
nental climate allowed the deciduous forest to
reach so far south (Graham 1999). Evidence for
this is that pollen and spore deposits in Mexico
show a late Cenozoic history of the assemblage’s
presence there. In addition, it is unlikely that the
soil between central Texas and the relict popula-
tions in Mexico would have supported a rich de-
ciduous forest more recently than the mid-
Miocene (Graham 1999). These points will be of
interest farther along when considering the rela-
tive absence of galls on a Mexican population of
Carya ovata var. mexicana.

North American hickories vary greatly in dis-
tribution. A few species, C. cordiformis, C. glabra, C.
ovata, and C. tomentosa, range widely and occupy
most of the combined range of the genus in
Canada and the United States indicated in Map 1.
The remaining species, except pecan, Carya illi-
noiensis, which has been extensively planted for
commerce, are restricted to small parts of the com-
bined range (Elias 1980).

MATERIALS AND METHODS

Hickory names and identifications.—In dis-
cussions that refer to both Carya and Caryomyia or
Caryadiplosis, the abbreviation “C.” is used to
mean Caryomyia or Caryadiplosis; in those discus-
sions I use the common names of the hosts to
avoid confusion. Both scientific and common
names of hickories are listed in Table 1. Hickory
identifications were made with the use of various
keys and treatments, including those of Brown &
Brown (1972), Elias (1980), Gleason (1963), Grauke

& Pratt (1986), and Stone (1997). Keys do not all
agree in the number of species. After gaining
some experience I followed Elias (1980), Grauke &
Pratt (1986), and Stone (1997) in which Carya ovalis
is placed under C. glabra and C. septentrionalis un-
der C. ovata. Hickories are highly prone to hy-
bridization (Grauke 1988, 2003) and one notices
considerable variation in this genus, but only
rarely did I encounter a tree not readily attributa-
ble to a species. As it happens, most cecidomyiids
in this study do not appear to discern among hick-
ories, particularly those feeding on the Eucarya
section.

Collections.—Most galls and their cecidomyi-
ids used for this study were collected by me since
1993. Observations and collections were largely
made at many sites within 20 miles of my resi-
dence in Silver Spring, Maryland and at one site
near Hedgesville, West Virginia. A major local
area sampled was the Beltsville Agricultural Re-
search Center in Beltsville, Maryland where trees
remained undisturbed during this time period
and where I was free to collect as an employee of
the U.S. Department of Agriculture. I made three
separate circuit trips across midwestern and
southern United States to collect galls, two sepa-
rate trips to Florida, several to New England and
New York, including once an extension into On-
tario, and one trip to Tamaulipas, Mexico with a
stop on the way to southeastern Texas. Additional
collections were made for me by collaborators in
Connecticut, Georgia, and Florida. In addition, T
studied types and other specimens from the Felt
Collection, which is the property of the New York
State Museum in Albany but currently on loan to
the Systematic Entomology Laboratory in Wash-
ington, DC, and the few miscellaneous specimens,
including the existing Osten Sacken types, de-
posited over the years in the National Museum of
Natural History, Washington, DC.

One needs to cover a lot of ground to find hick-
ories with galls, especially the less common ones.
The best collection sites were forest edges or
open-grown trees where low-hanging branches
made collecting convenient. Sampling while trav-
eling is always haphazard, dependent on a place
to park a car or obtaining permission from prop-
erty owners. Old churchyards, cemeteries, and in-
terstate highway rest stops, particularly the large
midwestern ones, are productive sites. Paths
through woods are not as good when time is
pressing because finding hickories can be uncer-
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tain and branches in forests are often too high to
reach. Some good collecting sites in central Mary-
land were lost to development over the course of
this work: one site is now a public ice skating rink
with large adjacent parking lot, and another a
shopping center.

Collecting consisted of harvesting gall-bearing
leaflets and placing them in a plastic bag with a
locality and host label. I gathered galls at a site un-
til Thad a sufficient number of the available kinds.
Because these galls are small, close examination
was done subsequently, usually in the evening of
the same day with the aid of a dissecting micro-
scope. Representative galls were cut open and the
larvae removed and saved in alcohol. Samples of
whole and cross-sectioned galls were glued to a
card and pinned together with a data label for
permanent reference. Remaining galls that were
excess but not numerous enough to attempt to
rear were kept dry in labelled plastic bags for fu-
ture comparison and extraction of larvae as
needed. Larval samples were placed in alcohol
and labelled, some eventually to be slide mounted
or used for SEM photos. At the proper season, de-
pending on the species, galls with full-grown lar-
vae or, for genera other than Caryomyia, larvae
that had escaped the galls, were kept through
winter to rear adults. Some reared adults were
pinned but most were kept in 70% ethyl alcohol
for eventual slide mounting.

Sweeping or otherwise trapping adults in
flight is not practical. Associating both sexes of a
species is usually not possible for most plant-
feeding gall midges unless they are reared to-
gether from similar galls. Any sweep of hickory
branches can yield many species of gall midges,
some just passing by and having nothing to do
with hickory. While gall midges caught in flight
may with practice be identifiable to generic level
when viewed dried or in alcohol, they must be
painstakingly mounted on microscope slides for
further critical viewing, and even then most
flight-caught phytophagous cecidomyiids cannot
usually be determined beyond genus with confi-
dence. Slide mounting is a time-consuming activ-
ity better spent on reared samples. The best
method for obtaining adults of phytophagous gall
midges is to collect a sufficiency of galls before
they begin dropping from the trees, usually in
September and October for hickory galls, and
keep them over the winter. Galls with full-grown
larvae are placed in pots filled with dampened

peat moss. If larvae normally exit the galls when
full grown, they will crawl into the peat moss. In
this way it is possible to obtain all stages of a
species and learn something of their biology. Even
so, I was unable to rear adults or obtain pupae of
all of the species treated here. Many larvae die
from parasitism or other causes before they are
fully developed, so oné needs a large number of
galls to successfully obtain gall midge pupae and
adults. Galls of the less common species were
never found in sufficiently large numbers to suc-
cessfully rear adults.

Adult rearing.—I have tried various methods
to rear adults but that outlined in Gagné (1989,
1994) still works satisfactorily, with one change. I
place galls, or larvae when these escape the galls
to pupate in the soil, in pots filled with dampened
peat moss and place them in an outdoor cold
frame for the winter. Many galls in that situation
undergo deterioration from the dampness and
fungi, allowing entry by various arthropods,
mainly mites and sciarids. This is probably no dif-
ferent than what happens in nature, but it means
that one has to have a large number of galls to in-
sure success. At the end of February when I bring
the pots indoors, I place each pot in a separate
clear plastic bag. The bag is large enough to
spread well away from the pot at the bottom so
any emerging specimens are noticeable when the
bag is held against the light. The top of the bag is
closed by bringing together two ends of the open-
ing in a simple knot. Condensation does not col-
lect on the inside of the bag if the pot is not overly
wet in the first place and the bag is kept out of di-
rect sunlight. If moisture does condense on the in-
side of the bag, a wet bag can be changed repeat-
edly to a dry one until the pot loses the excess
moisture. This seems to be a more efficient
method than the one I formerly used, when I
placed the pots individually in cardboard shoe-
boxes, each with a vial fit tightly into an opening
at the end. With that method I occasionally lost
some specimens that could squeeze out through a
cover that did not fit tightly or escape when 1
opened the cover for a peek.

Specimens examined and their preparation.—
Slide mounting of specimens follows the tech-
nique in Gagné (1989, 1994) using Canada balsam.
Most of the larvae and adults studied during this
study can be traced to particular galls that are ei-
ther on pinned cards or in alcohol. Holotypes of
new species and remaining specimens used in this
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study, except those from the Felt Collection, are
deposited in the insect collection of the National
Museum of Natural History in Washington, DC
(USNM).

Descriptions.—In the species descriptions that
follow, the gall is described first because it is the
most obvious manifestation of a species. Each gall
description lists elements of the mature gall in this
order: frequency (common, occasional, or rare),
distribution on hickories (Apocarya or Eucarya sec-
tion or both); arrangement of galls on a leaflet
(single or clustered), position on a leaflet (upper
or lower leaf surface, between or on veins); height
or length in mm and external shape; external tex-
ture; connection to the leaflet; wall structure in
longitudinal section; and shape and texture of the
larval chamber. A concluding sentence or two
usually follows to differentiate the gall from other
galls with which it might be confused.

Some species are named and described here on
the basis of only the gall and larva because during
the period of this study I did not succeed in rear-
ing the adult. In a comprehensive study the ab-
sence of adults of some species should not pre-
clude describing species from larvae alone.
Larvae have good distinguishing characters, their
biology and hosts are known, and their character-
istic galls can be found again, possibly to success-
fully rear adults.

Adult abdominal tergal setation is described
from the third tergum posteriad because the pos-
terior setal rows of the first and second tergites are
always discontinuous mesally. Larval length of-
fers a rough size estimate. In any instar a larva
grows considerably, so the larger number of the
range is the more meaningful one.

Lists of collection and specimen localities.—
Collection localities of galls of each cecidomyiid
species in this revision are listed alphabetically by
state or province and county or town. Voucher
specimens for the gall records are deposited in the
USNM, either pinned or in alcohol. Listed also,
with citations, are galls from publications when
accompanied by identifiable figures. A separate
list of larvae, pupae, and adults of each species
studied gives the collection and rearing (if any)
data in alphabetical order by state or province,
and town or other site, followed by collection
date, collector if not me, and the associated life
stage. All these specimens, including types of new
species, but excepting the Felt Collection speci-
mens, are deposited in the USNM. Abbeviations

include: For. = Forest; Mt. = Mountain; Natl = Na-
tional; MCZ = Museum of Comparative Zoology,
Cambridge, Massachusetts; Ref. = Refuge; St. =
State; USDA = U.S. Department of Agricuture;
USNM = National Museum of Natural History,
Smithsonian Institution, Washington, DC.

Species concept within Caryomyia.—I consid-
ered a distinct gall the phenotypic extension of a
discrete species. In only one case might the gall
distinction seem minor, viz. between C. leviglobus
and C. spiniglobus. The first (Fig. 62) has a smooth
exterior, the other (Fig. 64) is covered with stiff se-
tae. Because the two kinds were never found inter-
spersed, I consider the gall makers distinct, even
though I cannot separate them morphologically.
Two other species are noteworthy here because of
their variability. Caryomyia thompsoni has two dis-
tinct variations in gall surface, one kind more or
less sparsely haired and the gall surface visible
(Fig. 113), the other with thick hair obscuring the
gall surface (Fig. 114). These can often be found in-
terspersed on a leaflet (Fig. 112), and the morphol-
ogy of Caryomyia specimens from each is indistin-
guishable. Except for the type specimens under
the species name, I made no further distinction in
the list between the two kinds and considered
them to be made by the same species. The other
special case is C. caryae, in which the galls inter-
grade. The extreme forms (cf. Figs. 55-56 with
Figs. 57-58) each seen alone certainly appear dif-
ferent and I might have treated them as separate
species were it not for commonly found inter-
grades. No differences in any stage of the gall
midge from the two extremes of galls could be de-
tected.

GENUS CARYOMYIA FELT

Caryomyia Felt 1909: 292. Type species, Cecidomyia tubi-
cola Osten Sacken, by original designation. Felt 1911:
56 (review); Felt 1921: 94 (review); Gagné 2004: 100
(catalog).

Diagnosis.—This genus may be differentiated
from other genera of Cecidomyiidi by the follow-
ing combination of characters: Adult without dor-
sal protuberance on occiput; wing (Fig. 245) broad-
est on basal half, C unbroken at juncture with Rs;
legs considerably foreshortened (Fig. 183), shorter
than wing length; abdominal sternites lacking an-
terior pair of trichoid sensilla; gonostylus short,
broad, with wide tooth; protrusible ovipositor ta-
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pered abruptly beyond eighth segment, short, the
ninth tergite dorsally with narrow, pigmented,
stiff, dermal structure, and cerci partially fused
dorsally at base (Figs. 184-185). Larva with only
1-4 lateral papillae; dorsal thoracic papillae re-
duced to 4; terminal papillae all similar, flat or con-
vex, asetose (Fig. 271).

Description.—Adult: Head: Eyes connate;
facets mostly hexagonoid and closely adjacent ex-
cept slightly farther apart and circular at mid-
height of head. Occiput without dorsal protuber-
ance. Frons setose. Labrum with or without setae.
Labella separate or coalesced, with or without se-
tae. Palpus 1- to 4-segmented. Antenna with 12-20
flagellomeres, when 12, often with an additional
bud at apex of twelfth counted as a thirteenth, but
this one without circumfila; male flagellomeres
(Figs. 235, 237, 239) generally foreshortened, bin-
odal with foreshortened internodes and necks, or
cylindrical (Fig. 240) and lacking internodes and
necks; either with 3 circumfila, 1 on basal node and
2 on distal node, or the 3 evenly distributed along
flagellomere length, loops of the circumfila sub-
equal in length, short, not attaining bases of next
distal circumfilum, rarely a loop connected be-
tween two circumfila, or with 9-10 interconnected
horizontal circumfila; female flagellomeres (Figs.
236, 238, 241) each progressively shorter, cylindri-
cal with short necks, ringed with 2 appressed cir-
cumfila connected by two longitudinal bands or
several anastomozing bands. Thorax: Scutum
with 4 longitudinal rows of setae. Scutellum with
lateral group of setae on each side. Pleura with
vestiture only on setose mesepimeron. Wing (Fig.
245) broadest on basal half, unmarked, width
0.4-0.5 wing length; C unbroken at juncture with
Rs; Rs curved apically, joining C posterior to wing
apex; Rs incomplete, closer to arculus than to apex
of R;. Legs generally foreshortened, femora, tibiae
and tarsi of approximately equal length or pro-
gressively shorter from femora to tarsi. Tarsal
claws (Fig. 246) untoothed, curved beyond mid-
length; empodia as long as claws; pulvilli minus-
cule, much shorter than claws. Male abdomen:
First through seventh tergites entire, rectangular,
about 5 times as wide as long; with setae in 1-4
rows along posterior margin or only posterolater-
ally and with anterior pair of trichoid sensilla but
no other vestiture except for microsetulae entirely
covering sclerites; eighth tergite may be more
weakly sclerotized than preceding tergites and
have fewer setae; tenth tergum with narrow, elon-

gate, stiff, pigmented dermal structure along its
length. Sternites rectangular, 2-3 times as wide as
long, without trichoid sensilla; second through
sixth sternites with horizontal row or rows of pos-
terior setae and variable horizontal rows of mostly
shorter setae near midlength; seventh and eighth
sternites with more numerous setae and both rows
adjacent. Genitalia (Figs. 186, 247-257): cerci short,
broad, with setae along margin; hypoproct paral-
lel-sided to broadly widened posteriorly, with
scattered short setae along posterior and lateral
edges, covered with setulae except, in most
species, dorsum bare from base to posterior third
or fourth; aedeagus tapering from base to apex or
broad, cylindrical, rounded or notched apically;
gonocoxite cylindrical, short, broad; gonostylus
short, broad, ovate, with dense setae and entirely
setulose. Female abdomen (Figs. 183-185): First
through eighth tergites entire, rectangular, about
6 times as wide as long; vestiture as in male. Sec-
ond through seventh sternites rectangular, about
2.5 times as wide as long, vestiture as in male.
Ovipositor slightly protrusible, soft to rigid, grad-
ually tapering beyond eighth segment; ninth ter-
gite dorsally with narrow, pigmented, stiff dermal
sclerite, laterally and ventrally setose; cerci ovoid
or triangular, partially fused anterodorsally, cov-
ered with setae but without distal peglike setae;
hypoproct short, broad, with 2 posterior setae.
Pupa (Figs. 187-214, 267-268): Integument un-
pigmented. Head: Vertex convex, on each side
with anterolateral pair of papillae, one of each pair,
occasionally both, with conspicuous seta. Anten-
nal bases forming anteriorly directed horns of var-
ious length and shape. Anteriormost angles of face
between antennal bases and flagella often convex.
Face anterior to midlength smooth or indented
with an extruded posterior lip on each side. Frons
and clypeus convex or conspicuously expanded,
base of frons with pair of setose papillae. Labella
triangular, convex. Thorax: Prothoracic spiracles
elongate, pointed. Thoracic papillae short-setose,
situated on each side as follows: 1 on prothorax an-
terior and medial to spiracles, 3 along anterior
edge of notum, 1 anterior to wing base, and one at
posterior end of notum. Notum with row of tiny
spicules on each side of medial suture. Wing pads
extending just beyond second abdominal seg-
ment, legs extending approximately to end of third
abdominal segment. Abdomen: Spiracles sessile.
Firstabdominal tergum of all species covered with
short spicules and additionally with horizontal
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row of 6 short-setose papillae barely longer than
spicules; intersegmental tergal areas smooth, bare;
second through eighth tergites as for first or with
several horizontal rows of large, closely set, spine-
like spicules on anterior third of segment. Pleura
smooth anteriorly and posteriorly but elsewhere
covered with small spicules, a pair of setose papil-
lae present similar to those on terga. Sterna wrin-
kled, rough, with minute pointed verrucae anteri-
orly and laterally, papillae not detected.

Larva: Third instar (Figs. 215-231, 269-271):
White, cylindrical to ovoid, anterior and posterior
ends rounded or tapered. Head directed anteri-
orly or ventrally. Antenna about twice as long as
wide. Spatula (Figs. 274-327) present, variously
shaped. Papillae with or without setae, their bases
prominent or not. Lateral papillae 1-4. Ventral
papilla on each side of spatula closely adjacent to
lateral papillae. Dorsal papillae of thorax 4, of first
through seventh abdominal segments 4-6. First
through eighth abdominal segments always with
verrucae laterally, dorsum and venter smooth or
lined and/or variously covered with rounded to
pointed verrucae and ventrally with rounded ver-
rucae or pointed spicules. Terminal segment of
same length to more than twice as long as eighth
abdominal segment, with 8 similar papillae with-
out setae, 4 on each side, slightly to conspicuously
convex. Anal region with 0-2 papillae. Second in-
star (272-273): White, ovoid. Head directed ante-
riorly or ventrally. Antenna about twice as long as
wide. Spatula present in all species except C. albi-
pilosa and C. striolata, with apically pointed tooth
and elliptical to quadrate shaft. When spatula
present, collar segment on each side with patch of
enlarged spicules. Papillae with or without setae,
their bases prominently raised or not. Lateral
papillae 1-4. Dorsal papillae of thorax 4, of first
through seventh abdominal segments 4-6. First
through eighth abdominal segments variously
covered dorsally with rounded and or pointed
verrucae. First instar (Fig. 35): Translucent to
white, fusiform at first, becoming flattened and
discoid. Spiracles present on first thoracic and
eighth abdominal segments only. Antenna about
three times as long as wide.

Egg (Fig. 34): Elongate-ovoid, red.

AFFINITIES

Caryomyia belongs to the supertribe Ce-
cidomyiidi because of the separate many-looped

circumfila of the male flagellomeres (Gagné 1989,
1994). Below that level the genus fits into the large
tribe Cecidomyiini that contains most of the Hol-
arctic plant-feeding Cecidomyiidi, mostly genera
that lack a dorsal occipital protuberance, have
usually simple tarsal claws that are curved be-
yond midlength, and larvae with a particular
makeup of the terminal papillae (Gagné 1989).
While Cecidomyiini typically have four pairs of
terminal papillae, three of them short-setose and
the other corniform, enlarged, and recurved dor-
sally (as in Fig. 334), all eight terminal papillae of
Caryomyia are without setae and similar in ap-
pearance (Fig. 271). The relationship of the genus
to other Cecidomyiini is nonetheless clear due to
the fortunate discovery during this study of the
new genus Caryadiplosis that is described below.
While the two genera are evidently related due to
shared, derived adult characters, Caryadiplosis has
retained the larval form commonly found in the
tribe. In the key to genera of Cecidomyiidae in
Gagné (1981), Caryomyia runs to couplet 135 with
Contarinia, but that placement does not argue for
any affinity between those two genera.

Felt (1909) first described Caryomyia to include
eight species and eventually added another seven
(Felt 1921). Three were included only for conve-
nience because they occurred on hickories. Felt
(1909, 1921) wrote that Caryomyia bore some re-
semblance to Planetella (as Hormomyia), but the
only grounds he offered was that the two genera
shared “somewhat the appearance,” a suggestion
that does not bear scrutiny. Felt (1921) later wrote
that Caryomyia might be a relative of Polystepha (as
Cincticornia), a genus in the tribe Asphondyliini,
because the male antennal circumfila of both gen-
era are short and Carya and Quercus, the host of
Polystepha, are somewhat related. Because of this,
Caryomyia was listed in Felt (1958) with the tribe
Asphondyliini, and that placement was contin-
ued in Foote (1965). Male antennal flagellomeres
and their circumfila are foreshortened in some
species of Caryomyia that Felt knew (Fig. 237), but
had he seen a male of the Caryomyia cilidolium
group with its reticulated flagellomeres (Fig. 240)
he would have had better but still superficial sup-
port. The antennae of the C. cilidolium species
group are generally similar to those found in sev-
eral species of Polystepha spp. (cf. Fig. 30a, p. 154
of Felt 1916). We now know that the two genera
are in separate tribes because Polystepha shares a
number of apomorphies with the Asphondyliini
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(Mo6hn 1961, Gagné 1994), the most important be-
ing the enlarged female seventh sternite. That the
antennae of two groups of species in two separate
tribes are so similar is only one more example of
adaptive homoplasy that can be found in Ce-
cidomyiidae. Other examples of parallel modifi-
cations are listed in the following discussion.
These serve as a good argument for comprehen-
sive revisions, in which context these happen-
stances can be appreciated better.

A relationship between Caryomyia and Cary-
adiplosis is supported by three synapomorphies
and one other character they have in common.
The first synapomorphy is the presence of a nar-
row, elongate, dorsal sclerite on the female ninth
segment, the posterior, more rigid half of the ovi-
positor (Figs. 258-264, 331). Both genera have pro-
trusible, yet relatively short ovipositors on which
the structure is presumably used as a stiffener. I
know of a corresponding structure on only two
other genera of Cecidomyiini, Macrodiplosis and
Paradiplosis. Macrodiplosis, a large genus of leaf
gall makers on oaks (Gagné 1989), has a relatively
short ovipositor also, but the stiffener extends
only along the posterior two-thirds of the seg-
ment. In Paradiplosis, a genus of four species on fir
and spruce, the ovipositor is extremely long (Os-
good and Gagné 1978).

The second synapomorphy is the unbroken
costal vein at its junction with Rs. An unbroken
costal wing vein is rare in Cecidomyiini and un-
known in other tribes of the supertribe Ce-
cidomyiidi. The trait occurs in two cecidomyiine
genera that infest Pinaceae, Paradiplosis and The-
codiplosis, neither of which seems especially
closely related to one another or to Caryonyia and
Caryadiplosis, so I suppose the closed costa
evolved independently in this tribe at least three
times. Macrodiplosis, mentioned in the previous
paragraph, has a broken costa.

The third synapomorphy is the apparent loss
of a pair of peglike sensilla usually found near the
apex of the female cerci. Almost all Cecidomyiidi
have these two (sometimes more) distinctive sen-
silla that have broad sockets and wide, blunt-
tipped setae (as in Fig. 362). Paradiplosis and The-
codiplosis both have the pair of sensilla.

Another character Caryomyia and Caryadiplosis
have in common is a completely setulose gonosty-
lus, but I cannot say with confidence whether this
is primitive or derived. The alternative state, the

gonostylus setulose only on the basal half and
longitudinally ridged beyond, is the one most
commonly found in the subfamily Cecidomyi-
inae, including Macrodiplosis and Thecodiplosis, but
not Paradiplosis. A completely setulose gonostylus
is definitely the less common state in Cecidomyi-
ini. It will be noticed that Paradiplosis shares at
least three characters with Caryomyia and Ca-
ryadiplosis: a sclerite on the distal half of the
ovipositor, the unbroken costal vein, and the com-
pletely setulose gonostylus. This genus is dis-
cussed further under Caryadiplosis.

Caryomyia differs from Caryadiplosis in many
ways, presumably all apomorphic, as follows:

1. Galls are complex, the result of a complete re-
structuring of the host tissue, instead of simple
swellings.

2.Larvae have only one to four lateral thoracic
papillae on each side of the midline (Fig. 274)
instead of six lateral thoracic papillae in two
triplets on each side (Figs. 335). Such reduction
is not uncommon in Cecidomyiinae that form
galls, especially complex galls, but the full
complement is the rule in non-phytophagous
Cecidomyiinae.

3.Larvae have only four instead of six thoracic
dorsal papillae. Except for Caryomyia, all other
Cecidomyiidi known to me have six dorsal
thoracic papillae. I know of a similar reduction
in two genera, Asteromyia (Gagné 1968) and Se-
mudobia (Roskam 1977), both members of the
supertribe Lasiopteridi but in separate tribes.

4. The larval terminal papillae are all similar and
asetose (Fig. 271), instead of dissimilar and ei-
ther setose or corniform (Fig. 334). This reduc-
tion is unique in Cecidomyiidi.

5.Pupation occurs in the gall rather than in the
soil.

6. Adult tarsi of Caryomyia are foreshortened, no
longer than the tibiae and 0.33 or shorter than
the entire leg, while in Caryadiplosis and most
other Cecidomyiini the tarsi are appreciably
longer than the tibiae and 0.40 or more than
the entire leg.

7. Adult abdominal tergites have neither a lateral
group of setae (setae that lie just anterior to but
separate from the posterior row of setae) nor
scales (Fig. 258). In Caryadiplosis and most
other Cecidomyiini, these setae and scales are
usually present (seen in Fig. 330).
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8. Adult abdominal sternites lack an anterior pair
of trichoid sensilla (Fig. 330). Their loss here
appears to be unique in Cecidomyiini.

9. The male ninth tergum has a narrow, elongate
sclerite along the midline (Figs. 248-249). In
my experience, the presence in Caryomyia of
this sclerite is unique.

As to apomorphies of Caryadiplosis, there are
possibly two, the presence of a midlength hori-
zontal ridge on the male hypoproct (Fig. 333) and
the short, wide, cylindrical aedeagus (Fig. 333).
Caryomyia and other Cecidomyiini known to me
have no horizontal ridge at midlength on the hy-
poproct (Fig. 247), and I know of no other ce-
cidomyiine with a similar aedeagus.

INTRAGENERIC MORPHOLOGY
AND RELATIONSHIPS

Caryomyia species have diverged in many
ways. Some of their differences, particularly lar-
val shape, are evidently adaptations for life in
galls as these changed with time. Reasons for
other differences are not so clear, as, e.g., why the
male flagellomeres of the C. cilidolium species
group are unlike anything seen elsewhere among
Cecidomyiini, or how the presence of setae on the
sternal and hind ventral papillae of C. leviglobus
and C. spiniglobus are again expressed after hav-
ing been lost, possibly before the tribe’s genesis.

The genus can be divided into four groups that
I'informally designate here as the striolata (2 spp.),
cilidolium (4 spp.), caryae (9 spp.), and tubicola (14
spp.) groups. The first is ancestral to the remain-
der, while the second is sister to the third and
fourth. Other species are not referable to these
groups because I have not to date succeeded in
rearing their male sex.

The striolata group consists of C. striolata and C.
albipilosa whose galls develop quickly in early
spring instead of slowly through late spring and
summer, the habit of the remaining species. Two
apomorphic characters support the monophyly of
these two species, the foreshortened male and fe-
male flagellomeres (Figs. 235-236) and an elon-
gate ovipositor (as in Fig. 258). These characters
evidently occurred twice in Caryomyia, as will be
outlined in the following discussion, but this
group lacks the unique developments found in
the rest of the genus.

The main characters supporting the mono-
phyly of Caryomyia species exclusive of the strio-
lata group are the presence in the second instar of
a spatula and enlarged spicules on each side of the
collar segment (Fig. 273). A second instar spatula
is a rare event in Cecidomyiidae, known else-
where only in five other genera, all gall makers:
Paradiplosis, a cecidomyiine genus mentioned ear-
lier (Osgood and Gagné 1978); in at least two
species of Lophodiplosis, a cecidomyiine genus
from Melaleuca in Australia (Gagné, Balciunas and
Burrows 1997); in two of the 11 known species of
Acacidiplosis, also cecidomyiine, responsible for
complex galls on Acacia in Africa (Gagné and
Marohasy 1993); in Celticecis of the supertribe La-
siopteridi responsible for complex galls on Celtis
(Moser 1965), and, again in Lasiopteridi, in at least
one species of Rabdophaga (pers. obs.) responsible
for galls on Salix. The second instar spatula ap-
pears de novo in each of these genera where, pre-
sumably, it acts as a scraper. Where this second in-
star spatula does occur in Caryomyia, a group of
enlarged spicules is present on each side of the
collar segment of that instar (Fig. 273). These en-
larged spicules are presumably used either for
scraping the internal gall surface or gaining pur-
chase for the head. Analogous enlarged anterior
spicules in the second instar are present in two
other cecidomyiids known to me, Mikiola fagi Har-
tig (Dziurzynski 1961) and Lopesia armata Gagné
(Gagné & Marohasy 1993), but instead of on the
collar segment, the enlarged spicules appear on
the first thoracic segment. Neither of these species
has a second instar spatula.

The cilidolium species group, comprising C.
cilidolium, C. hirtidolium, C. tuberidolium, and C.
viscidolium, is distinguished by several apomor-
phies as follows:

1.Galls are distinguished by an apical, circular,
weakened area through which pupae exit in
spring (Fig. 45). All other Caryomyia galls have
no such defined exit. The striolata group pupae
force their way through the gall apex but the
galls do not have a defined, breakaway apex,
and all other Caryomyia species force their way
through the gall side or base through a tunnel
dug by the larvae the previous autumn.

2. The larval head points ventrally (Fig. 231), pre-
sumably an adaptation for the mouthparts to
anchor to the feeding surface in a large spherical
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larval chamber. This character is found also in
some species of the caryae and tubicola species
groups that also have very large larval cham-
bers, larger than the larvae can fill when full
grown. The character is presumably separately
derived where it occurs. The head capsule of
gall midges usually points anteriorly (Fig. 217).

3. The spatula has a single, pointed anterior tooth
(Figs. 277-280). Both the caryae and tubicola
species groups also have species with a single,
triangular apical tooth but those are evidently
separately modified.

4. The pupal face has a pronounced convexity
just posteriad of the antennal bases and a verti-
cal median furrow (Figs. 193-196). The striolata
species group has a smooth face without these
characteristics (Figs. 267-268).

5.The pupal antennal bases are conspicuously
elongated and dorsoventrally flattened (Figs.
193-194), unique to this group within the
genus and presumably a modification for
pushing open the apical gall exit.

6. Circumfila of the male flagellomeres are reticu-
late and appressed (Figs. 240-241) instead of
being made up of three separate circumfila
with regular loops (Figs. 235-239). This is a
unique development in Cecidomyiini. It is
known elsewhere in Polystepha and Eocincticor-
nia of the tribe Asphondyliini. Female circum-
fila also are reticulate (Fig. 241) instead of be-
ing disposed in the more usual two horizontal
rings with two vertical connectives (Fig. 238). 1
should point out here that in the cilidolium
group the circumfilar strands are more numer-
ous on the venter of the flagellomeres, just as
both loops and setae are usually more numer-
ous on the venter of other cecidomyiinae. I as-
sume that the significance of augmented cir-
cumfilar strands or setae on the ventral surface
is for optimal sensory perception. When a gall
midge is in flight, its antennae are normally
held aloft with the venter the leading edge.

7. The adult labella are entirely fused and asetose
(Fig. 243), while in other Caryomyia they are
partly or entirely discrete and long-setose
(Figs. 242, 244).

The caryae and tubicola species groups share at
least four synapomorphies, as follows:

1. The pupal face has prominent anterolateral in-
dentations and a conspicuously produced

frons (Figs. 188-189), presumably used during
emergence from the gall in spring. In the other
species groups the face is generally smooth,
without lateral indentations or bumps. Non-
gall making cecidomyiines have a primitively
convex, smooth face. Many gall makers that
pupate in their galls have various facial ridges
and projections, but the particular makeup of
these in Caryontyia is unique in Cecidomyiinae.

2.The pupal abdomen has conspicuous spines
on the anterior half of the second through
eighth abdominal terga (Fig. 192). These are
used in exiting galls. Abdominal spines are of-
ten found in plant-feeding Cecidomyiidae that
pupate in their galls, but gall makers do not
universally have them.

3. The ovipositor is longer (Fig. 258) than in the
cilidolium group (Fig. 261), as measured by the
length of the cerci that are 1/4 or less the
length of the ninth segment. I consider a short
ovipositor to be ancestral to a longer one; the
reverse hypothesis would involve many si-
multaneous reversals of a complex organ, its
tubes, muscles, and integument.

4. The male hypoproct is setulose only on its pos-
terior third (Fig. 253), an obvious reduction
from the usually completely setulose ce-
cidomyiid hypoproct.

The tubicola species group, which includes C.
tubicola, C. conoidea, C. deflexipili, C. flaticrustum, C.
inanis, C. inclinata, C. inflata, C. leviglobus, C. mar-
ginata, C. recurvata, C. sanguinolenta, C. spherica, C.
spiniglobus, and C. turbinata, is separated from the
caryae group by two synapomorphies. The aedea-
gus is notched at the apex (Fig. 247), unlike all
other Caryomyia and other cecidomyiines known
to me that have a rounded or blunt apex (Fig. 333),
and the male flagellomeres are foreshortened
(Figs. 237), without the distinct internodes and
necks found only in the caryae species group (Fig.
239) and almost universally in Cecidomyiini. As-
suming that foreshortened flagellomeres are de-
rived, they evidently appeared at least twice in the
genus: foreshortening appears in the basalmost
striolata species group and again in the tubicola
group, but here it is correlated with an apically
notched aedeagus.

The caryae species group has, unfortunately,
no synapomorphy that I can determine. The
C. caryae group includes, besides C. caryae, at least
C. aggregata, C. hirtiglobus, C. persicoides, C. pur-
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purea, C. shimoo, C. thompsoni, C. tuberculata, and C.
turbanella.

Other noteworthy characters of Caryomntyia os-
tensibly appeared more than once and are not
useful for grouping species or are found in single
species:

1. Gall structure can be useful for defining groups,
especially when supported by characters of the
gall midges themselves. Some structures evi-
dently appeared only once, as for instance the
apical pupal exit in galls of the C. cilidolium
species group (Fig. 45). Other changes, such as
extraneous tissue having nothing to do with the
larval chamber, appears to have come about
more than once. Galls of C. sanguinolenta (Figs.
134-135) and C. persicoides (Figs. 126-129) re-
semble one another in general shape: both are
conical, the extensive tissue surrounding the
larval chamber is large-celled and soft, and the
larval chamber itself is lined with a distinct pel-
licle that eventually hardens and presumably
serves to protect the larva through the winter as
the surrounding soft tissue breaks down and
sloughs off. Nonetheless the galls have distinct
differences: the gall of C. sanguinolenta has a
shield-like base (Fig. 136) through which the
pupa eventually emerges; that of C. persicoides
lacks the differently textured base and its pupa
emerges through the side of the gall. These dif-
ferences take on more weight with the realiza-
tion thatadults from the two galls belong to two
different species groups. .

2.Larval shape reflects the space available in the
larval chamber. Larvae constrained in ovoid or
cylindrical chambers are ovoid or cylindrical
(Figs. 215-216) and ultimately fill the available
space. Larvae of some species in chambers
with more space than they can fill may have a
ventrally disposed head, a wide, flat body or
convex segments, an elongate terminal seg-
ment, and papillae that may be situated on
lobes (Figs. 226-229).

3. Verrucae and spicules that evidently serve for
traction may cover all or only parts of a larva.
Larvae free to crawl within a large space gen-
erally have more verrucae than larvae that are
more constrained.

4.The third instar spatula is variously shaped
and not predictable by gall form. One of its
uses for most species of the caryae and tubicola
species groups is for boring a hole through the

gall wall. A one-toothed spatula (Fig. 276) is
presumably derived from a two-toothed one,
the ancestral form (Fig. 285), but a secondarily
notched tooth (Fig. 286) may be derived froma
one-toothed spatula, and a notched spatula
may possibly revert to a simple, triangular
tooth. Several species responsible for generally
similar galls show a gradual narrowing of the
two-toothed apex, and one of them has a single
tooth (see under C. flaticrustum and cf. Figs.
287-290). The two widely spaced spatula teeth
of C. caryae (Fig. 282) and relatives is evidently
a derived state because it is unique to this
genus.

5.Setation of larval papillae is uncommon in
Caryomyia and occurs in seemingly unrelated
groups of species, in either or both second
and third instars. In two species, C. leviglobus
and C. spiniglobus, all papillae except the termi-
nals have setae, a unique development in Ce-
cidomyiidae.

6. Dorsal papillae of the first through seventh lar-
val abdominal segments are reduced to four in
about half the species from the basic six found
elsewhere in the genus and customarily in Ce-
cidomyiidi. This loss does not appear to follow
natural groupings in the genus, so probably
happened more than once.

7. Adult antennal flagellomeres usually number
12 in the supertribe Cecidomyiidi, but may be
augmented to more than the basic number,
most often by an incomplete thirteenth flagel-
lomere in one or both sexes. In C. deflexipili the
number is augmented to 18-21. Augmentation
in number of flagellomeres beyond a short
thirteenth segment is rare in Cecidomyiidi, but
occurs elsewhere in some species of Planetella
(Gagné 1981).

8. Adult palpi usually have four segments (Fig.
342). Only occasionally has a specimen only
three segments on one side, but this is not a
specific difference. One species, C. spherica,
which belongs to the tubicola species group, is
unique in the genus for having only one or two
palpal segments (Fig. 244). Noteworthy here is
the corresponding short palpal sheath on the
pupa of this species (Figs. 205-206). Interest-
ingly, in other Cecidomyiidae that have a short
palpus, e.g., in Rhopalomyia (Jones et al. 1983),
the labella are also reduced in size and seta-
tion, but in C. spherica the labella are large, sep-
arate, and have exceptionally strong setae.
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9.The ovipositor of Caryomyia ranges from gen-
erally short and pliable with short setae (Fig.
261) to somewhat longer, rigid in some species,
and with a small number of long setae (262).
Large, mostly separate cerci become variably
reduced in size and can be almost completely
joined dorsally. These modifications seem to
have arisen independently within Caryomyia:
C. inanis and C. inclinata have generally simi-
lar, rigid, completely pigmented ovipositors,
but otherwise show no particular evidence of
close affinity.

BioroGy

General life cycle.—All Caryomyia species are
univoltine. In central Maryland adults generally
emerge in late March through April from galls
fallen to the ground the previous summer and
fall. Later emergence evidently does not occur:
adults almost never emerged from my collections
after April, and second flushes of hickory leaves
that replace occasional early-season damage by
Lepidoptera never have Caryomyia galls. Within a
few minutes after eclosion, adult wings and legs
expand to full length and harden. Females espe-
cially are heavy-bodied and do not fly readily.
In traps where they have been observed, they gen-
erally walk rather than fly when disturbed, so are
easy to pick up with a dampened artist’s brush.
Mating in nature presumably occurs close to the
emergence site. Females then fly to burgeoning
hickory buds or rapidly developing leaves where
they deposit eggs on the bud or leaf surface (Fig.
34).

The newly hatched larva is at first elongate-
ovoid, the same shape as the egg itself. Whether
the larva crawls initially, it soon settles and begins
to feed, whereupon its salivary secretions induce
the leaf tissue to encompass it in a gall distinctive
to its species. As the gall develops, this first instar
becomes flat and discoid (Fig. 35). Galls of Cary-
omyia species are essentially full-grown by the
time the larva molts to the second instar. Follow-
ing the molt to the second instar and an additional
period of larval growth, the larva then molts to
the third and last instar. Once the third instar is
fully grown, in late spring for a few species or
summer for the remainder, the gall either dehisces
or hangs on until the leaves drop from the tree in
autumn. The larva diapauses inside the gall
through winter. In early spring, the larva molts to

the pupal stage and the adult develops quickly.
The fully-developed adult still inside the pupal
skin then forces its way through the gall epider-
mis, for most species through a cylindrical tunnel
burrowed in the gall wall the previous autumn by
the full-grown last instar. When the pupa is
halfway out of the gall, the greater width of its ab-
domen blocks further progress through the aper-
ture. Major sutures of the pupal head and thorax
then split open, allowing the adult to emerge.
Within that generalized life cycle, Caryomyia
species show a remarkable variety of oviposition
and host selection, seasonal development, gall
structure, and larval and pupal adaptations.
These aspects are taken up here in turn.
Oviposition and host selection.—The female
selects the host and the site where the galls will
subsequently develop, whether on the lamina or
veins. Eggs are laid singly, in clusters, or in rows,
presumably a species-specific feature. In one
closely related group of four species (see under C.
cilidoliumy), one species occurs only on bitternut of
the Apocarya section, while those of the remaining
three occur on the Eucarya section. Two of the
three on the Eucarya section occur on the lower
surface of the leaf, while one occurs exclusively on
the upper surface. The top leaf surface is not a fa-
vored site for Caryomyia galls, with only two of
the 56 species found exclusively on the top sur-
face and a third that occurs equally regularly on
either surface. Galls of about a third of the species
are always found attached to veins and some of
them are situated so closely together that they
sometimes partly coalesce. These site selections
by the female are evidently also species specific.
Seasonal development.—Galls once initiated
develop quickly, but their triggering is staggered
in most species. Galls of two species, C. albipilosa
and C. striolata, are exceptional in that their galls
appear as soon as or even before the leaves have
fully unfurled in early spring. Their larvae, from
first through third instar, develop within about
two weeks. In central Maryland their galls nor-
mally dehisce by late May and early June. Larval
development of another, more variable species, C.
urnula, is not quite so rapid, but the galls appear
soon after the two earlier species. Galls of C. ur-
nula vary in time of appearance, and some galls
dehisce as early as mid-June, while others remain
on the leaves into September or until leaf fall. The
rapid development in spring of C. albipilosa and C.
striolata galls may possibly be the ancient mode
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for the genus because those species share some
primitive larval and adult character states of Cary-
omyia. A possible advantage of early development
is that the galls are fully developed and dehisce
before the hickory leaves can be affected by heavy
Phylloxera populations that may cause leaf drop or
before the leaves can be eaten by caterpillars,
events [ have observed for leaves bearing the
more slowly developing Caryomyia species. Alter-
natively, there may be disadvantages to a gall ly-
ing on the ground through the summer. It hap-
pens that the spring galls are among the most
weak-walled of Caryomyia galls.

The appearance of galls of the remaining
species is variable. Depending on a species but
also within a species, galls may become apparent
only in June, July, or August. Once galls are fully
grown and first instars have molted, larval devel-
opment progresses fairly slowly through most of
the summer. Galls may dehisce from the leaves be-
ginning in August but galls of some species remain
on the leaves until frost or even after leaf fall.

Gall structure.—All Caryomyia species induce
complex galls on hickory leaflets. A complex gall is
the result of reorganized tissue that is different
from any structure normally found on the host
plant. Most of the great diversity of galls caused by
Caryomyia spp. (Figs. 36-164), including color,
shape, relative hairiness, and in some a sticky coat-
ing and/or false chamber, occurs outside the
bounds of the larval chamber and has no apparent
effect on the larva, at least during feeding. Exam-
ples of benign structures would be the knob at the
apex of the C. leviglobus gall (Fig. 62) or the re-
curved apex of the C. recurvata gall (Fig. 90). I ob-
served no sign of any insect, including eggs of par-
asitoids, in any partial or complete false chamber,
so a false chamber does not appear to be a protec-
tive adaptation in the same manner as it is for galls
of Cynipidae (Cséka et al. 2005). Whether relative
stickiness, hairiness, or hardness deter some para-
sitoids from laying their eggs and have some sig-
nificance for gall diversity is a determination that
must await further study, but one explanation for
gall diversity mightbe that the differences are only
fortuitous and trivial accidents due to genetic drift
during repeated isolation events over time.

Larval adaptations.—Larvae of Caryomyia are
less homogeneous than adults. Adults need to
steer their way out of the galls while still encom-
passed by the pupal skin, emerge from the pupal
skin, then harden, and then mate, and the females

have to lay their eggs at a particular site on a suit-
able substrate. In contrast, the varied needs of the
larvae, in part determined by the shape of the lar-
val chamber in the gall, gall intrusions, and rela-
tive thickness and hardness of the wall through
which larvae need to burrow, have led to some re-
markable anatomical adaptations variously dis-
tributed among Caryomyia spp. Depending on the
species, larvae are either sessile or active while still
growing. Larvae of C. tubicola and C. sanguinolenta,
e.g., fill the width or entire larval chamber, at least
by the time they are full-grown. Their larvae are
evenly cylindrical or ovoid, respectively, and have
a modicum of horizontal rows of raised verrucae
or denticles to effect crawling or other movement.
Larvae of species that live in large, roomy cham-
bers, e.g., C. cilidolium and C. caryae, are more or
less dorsoventrally flattened, have expanded lat-
eral and terminal extremities, and are variously
haired or lobed for better traction. In addition,
their bodies are completely covered with a rough
integument and the head capsules of some of those
species are oriented ventrally instead of anteriorly.
In a freshly cut gall with a spherical larval cham-
ber, one can see that the ventral side of the larva is
closely appressed and curved along the interior
surface of the large chamber.

The third instar spatula shows some variety of
size and shape, which seems partly associated
with gall form. Before entering diapause in sum-
mer or fall the third instar uses its spatula to cuta
cylindrical tunnel on the side or near the bottom of
the galls, up to but not including the outer epider-
mis. The pupal-encased adult will emerge through
this tunnel or weakened area the following spring.
Conspicuous wear of the spatula itself through the
effects of such abrasion can be seen on third instar
exuviae sloughed off after pupation.

A particularly striking adaptation within Cary-
omyia is the development of a spatula on all Cary-
omyia second instars, except in C. albipilosa and C.
striolata, the two spring gallmakers discussed ear-
lier. A spatula is always present in third instar ce-
cidomyiids except in the few species or genera
that have secondarily lost it. Its appearance in sec-
ond instars is rare, found only in gall makers, and
presumably separately derived in the few genera
where it occurs (see under Intrageneric Morphol-
ogy and Relationships). This structure is presum-
ably employed as a scraper to encourage growth
of food-producing cells in the galls. A trait associ-
ated with this development in Caryomyia is the
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presence of an enlarged group of spicules on each
side of the collar segment behind the head (Fig.
273). The enlarged spicules presumably also aid
as a scraper or anchor for the head capsule against
the internal gall wall surface.

Pupal adaptations.—Adaptive structures in-
clude the different shapes and disposition of an-
tennal bases, facial protuberances, and rows of ab-
dominal spines on most species. These structures
are presumably used in exiting from the harder
galls because they are undeveloped in C. albipilosa
and C. striolata, the two species that make softer,
thin-walled galls, and in C. urnula and the C. cili-
dolium group that escape their galls through an
apical trap door.

HosTt-SPECIFICITY

The host range of individual Caryomyia species
is mostly hickory section specific rather than
species specific, and some species may occur on
both sections of hickories (Table 2). Fifty-three of
the 56 species feed on Eucarya, and there is no evi-
dence to show that they discriminate among the
species of the section. Hickories themselves com-
monly hybridize in nature (Grauke 1988, 2003),
which may indicate a lack of barriers for Cary-
omyia spp. Further, species of other genera on
hickories, Caryadiplosis spp., Contarinia cucumata,
and Gliaspilota glutinosa (q.v. this paper), are regu-
larly found on various species of Eucarya as well
as of Apocarya. Of the 53 Caryomyia species that
feed on Eucarya, one is commonly, two occasion-
ally, and three rarely found also on Apocarya. Galls
of Caryomyia tubicola, the species most commonly
found on both sections, appear on different tis-
sues from one section to another. On Eucarya galls
are most often found on the leaf lamina, but on
bitternut they are usually situated adjacent to leaf
veins. Possibly the open lamina of bitternut leaves
cannot always sustain the galls because its leaves
seem generally not as thick and stiff as those of the
Eucarya group.

Only three species of Caryomyia, C. ansericol-
lum, C. cilidolium, and C. spinulosa, are restricted to
bitternut of the Apocarya section. They possibly
occur also on that section’s other species, but
those trees were not sampled as often during this
study as was bitternut. Nevertheless, I only once
found a Caryomyia gall on either of two other
species of the Apocarya section, pecan and water
hickory, and neither one of the collections was of

the species restricted to bitternut. Interestingly,
the three species found only on bitternut each ap-
pear more closely related to species on Eucarya
than to one another, so colonization from one to
the other section evidently happened at least
three times.

DISTRIBUTION

Many genera of gall midges restricted to par-
ticular host genera occur naturally across the en-
tire breadth of the Holarctic Region. Examples
include Semudobia on birches (Roskam 1977), Ce-
cidomyia on pines (Gagné 1978), and Macrodiplosis
(spring galls) and Polystepha (summer galls) on
oaks (Gagné 1989, q.v. for other examples). These
associations presumably antedate the separation
between Europe and North America in the mid-
Eocene. As mentioned earlier, hickories, while
now much more restricted in distribution than are
birches, pines, or oaks, once ranged across the
Holarctic before being extinguished in Europe
and elsewhere during the Pleistocene (Manches-
ter 1987). It is probable that Caryomyia, too, once
also ranged across the Holarctic so that whatever
influences shaped the distribution of hickories
during geological time presumably also affected
Caryomyia.

Most Caryomyia species occur throughout the
range of hickories in eastern North America.
Some, such as C. caryae, C. thompsoni, and C. tubi-
cola, can be anticipated on almost any tree of the
Eucarya section, while others, e.g., C. cynipsea and
C. glebosa, although geographically widespread,
are rare. A separate phenomenon is individual
tree susceptibility. Trees of the Eucarya section
may annually have large populations of galls of
many species while adjacent trees of the same
species may have almost none. Over a period of
several years 26 species of Caryomyia were found
on one open-grown pignut in the National Ar-
boretum in Washington, DC. while its near neigh-
bor, a pignut of similar age, size, and situation,
never bore but a few individuals of only one
species. A mockernut at another site in the Na-
tional Arboretum sustains each year a large popu-
lation of C. tubicola galls so heavy that the leaflets
droop, but bears few other kinds.

Even some of the more common galls can have
a patchy distribution. A case in point is the great
difference only 75 miles apart at two of the sites
where I collected hickory galls for over 10 years.
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Table 2. List of gall midges (excl. of Lestodiplosis spp. and Dasineura sp.) on hickories, their scientific and
common names. Presence on Eucarya and/or Apocarya sections is indicated by an asterisk.

Scientific Name Common Name of Gall on Eucarya on Apocarya
Caryadiplosis biconvexa Gagné hickory convex leaf swelling * *
Caryadiplosis venicola Gagné hickory midrib swelling 2 *
Caryomyia aggregata Gagné hickory aggregate gall *

Caryomyia albipilosa Gagné hickory white-haired gall * *
Caryomyia ansericollum Gagné hickory gooseneck gall *
Caryomyia arcuata Gagné hickory sombrero gall *

Caryomyia asteris Gagné hickory starburst gall *

Caryomyia antennata Felt hickory spindle gall *

Caryomyia biretta Gagné hickory beret gall *

Caryomyia caminata Gagné hickory chimney gall *

Caryomyia caryae (O.S.) hickory sticky globe gall *

Caryomyia caryaecola (O.S.)
Caryomyia cilidolium Gagné
Caryomyia conoidea Gagné
Caryomyia cucurbitata Gagné
Caryomyia cynipsea (O.S.)
Caryomyia deflexipili Gagné
Caryomyia echinata Gagné
Caryomyia eumaris Gagné
Caryomyia flaticrustum Gagné
Caryomyia glauciglobus Gagné
Caryomyia glebosa Gagné
Caryomyia guttata Gagné
Caryomyia hirtidolium Gagné
Caryomyia hirtiglobus Gagné
Caryomyia holotricha (O.S.)
Caryomyia inanis Felt
Caryomyia inclinata Gagné
Caryomyia inflata Gagné
Caryomyia lenta Gagné
Caryomyia levicrustum Gagné
Caryomyia leviglobus Gagné
Caryomyia marginata Gagné
Caryomyia melicrustum Gagné
Caryomyia ovalis Gagné
Caryomyia persicoides (O.S.)
Caryomyia procumbens Gagné
Caryomyia purpurea Gagné
Caryomyia recurvata Gagné
Caryomyia sanguinolenta (O.S.)
Caryomyia shmoo Gagné
Caryomyia spherica Gagné
Caryomyia spiniglobus Gagné
Caryomyia spinulosa Gagné
Caryomyia stellata Gagné
Caryomyia striolacrustum Gagné
Caryomyia striolata Gagné
Caryomyia subulata Gagné
Caryomyia supina Gagné
Caryomyia thompsoni Felt
Caryomyia tuberculata Gagné

hickory onion gall

hickory fuzzy ginger jar gall
hickory fuzzy gumdrop gall
hickory pumpkin gall
hickory smooth woody gall
hickory reflexed hair gall
hickory spiny gall

hickory Persian shoe gall
hickory puff tart gall
hickory blue-powder gall
hickory knobby cone gall
hickory teardrop gall
hickory hairy ginger jar gall
hickory woody globe gall
hickory hairy gumdrop gall
hickory papery gall

hickory inclined gall
hickory rubbery gall
hickory popover gall

-hickory plain tart gall

hickory smooth ball gall
hickory marginate gall
hickory honey tart gall
hickory ovoid gall

hickory peach-haired gall
hickory hairy squash gall
hickory purple gumdrop gall
hickory smooth squash gall
hickory smooth gumdrop gall
hickory shmoo gall

hickory spherical woody gall
hickory spiny ball gall
hickory thorn gall

hickory starry-base gall
hickory striate tart gall
hickory fluted cone gall
hickory awl-shaped gall
hickory supine squash gall
hickory placenta gall
hickory bumpy woody gall
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(continued)
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Table 2. List of gall midges (excl. of Lestodiplosis spp. and Dasineura sp.) on hickories, their scientific and
common names. Presence on Eucarya and/or Apocarya sections is indicated by an asterisk. (continued)

Scientific Name

Common Name of Gall

on Eucarya on Apocarya

Caryomyia tuberidolium Gagné

Caryomyia tubicola (O.S.) hickory bullet gall
Caryomyia tumida Gagné hickory frosted gall
Caryomyia turbanella Gagné hickory turban gall

Caryomyia turbinata Gagné
Caryomyia urnula Gagné
Caryomyia viscidolium Gagné
Contarinia bulliformis Gagné
Contarinia cucumata Gagné
Gliaspilota glutinosa (O.S.)
Harmandiola nucicola (O.S.)
Parallelodiplosis caryae Felt

hickory urn gall

hickory leaf bubble
hickory cucumber gall

hickory husk swelling
an inquiline

hickory bumpy ginger jar gall

hickory top-shaped gall

hickory sticky ginger jar gall

hickory sticky leaf spot

* % ¥ X X ¥ %

¥ % ¥ ¥

The two sites are the National Arboretum in
Washington, DC and a private property on Cherry
Run, 6 mi NW of Hedgesville, WV, both sites close
to the Potomac River. These sites share 18 species.
The Arboretum has 11 species not known from the
Cherry Run property, while the latter site has 13
not found at the Arboretum. Even two sites sepa-
rated by only 10 miles, the Arboretum and the
Beltsville Agricultural Research Center show
some differences. These two sites have 26 species
in common, but the Arboretum has one not found
at Beltsville, while Beltsville has five not found at
the Arboretum.

Besides local differences in occurence, 11
species are so far unknown east of the Appalachi-
ans in the mid-Atlantic Region. These are: C. as-
teris, C. biretta, C. deflexipili, C. echinata, C. inanis, C.
inclinata, C. inflata, C. lenta, C. marginata, C. procum-
bens, and C. subulata. One other species, C. arcuata,
has a similar distribution except that it has also
been found near the South Carolina coast. This dis-
tribution is fairly definite (Map 2); if these species
occurred along the Piedmont of Virginia and
Maryland, where I collected widely and often over
13 years, I should have collected them. This pat-
tern is surprising inasmuch as only fairly low
mountains separate the Piedmont from eastern
West Virginia where those “western” Caryomyia
species can be found. Interesting also is that most
of these 12 species occur to the north into New En-
gland. Possibly they occurred long ago on the
Piedmont but were extirpated as the forests of the
Piedmont were largely cut for farmland early in
this country’s history. Still, with regrowth of

forests, prevailing winds should by now have
wafted females in an easterly direction, or the
species should have spread via watercourses that
cut through the mountains and run through the
mid-Atlantic region. Nor do these Caryomyia
species appear to be particularly affected by alti-
tude or temperature, inasmuch as several occur
from Mississippi and Arkansas to New England.

In addition to that continental distribution pat-
tern are two examples of local species paucity. The
first is on scrub hickory, a low-growing tree of
sand dunes and sandy ridges of central Florida
and the sole species of Eucarya growing there. It is
host to only four Caryomyia species, three of them
widespread, but the fourth, C. guttata, an en-
demic, is the only Caryomyia so limited in distri-
bution. Galls from scrub hickory were collected
over several seasons by K. Hibbard and one year
at several sites also by me. As a comparison, only
about 150 miles north of those collections on scrub
hickory, in Gainesville, Florida, where two species
of the Eucarya section, mockernut and pignut,
grow together, 1 found 15 species of Caryomyia in a
two-hour search.

The other example of a locally restricted num-
ber of species is on Mexican hickory in eastern
Mexico. On one isolated population of this tree,
only about 12 sq. mi. in extent in a cloud forest of
the Sierra Madre Oriental southwest of Ciudad
Victoria, Tamaulipas, I observed galls of only two
species, C. caryae and C. inclinata, in about equal
numbers during several days’ search. Galls of C.
caryae there belong to one of the two regular forms,
the more robust type of that species; those of C. in-
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clinata, a highly variable species even in the United
States, mostly show a greatly expanded base for
that species. This population of a Eucarya hickory
is separated by about 550 miles from the next clos-
est United States hickories, north of Houston,
Texas. Near New Waverly, Texas, about 35 miles
north of Houston, I collected from black and mock-
ernut hickories 30 species of Caryomyia, including
C. caryae and C. inclinata in about three hours. As-
suming that the Mexican population of hickories
was once conterminous with the Texas population,
possibly as long ago as before the Pleistocene (Gra-
ham 1999), galls of the two species of Caryomyia in
Mexico would seem not to have changed at all dur-
ing that long period of time. The two Caryomyia
species that occur on Mexican hickory are possibly
all that remain of a more diverse assemblage of
species that became extinct over time.

Those two examples of a reduced number of
species at isolated sites have in common the avail-
ability of only one host in a restricted area. Possi-
bly two host species growing together preserve
more variability in Caryomyia spp. than only one
restricted host. This seems to hold true for other in-
sects on other hosts: the more widely distributed
willow species tend to support more gall-making
sawflies (Hymenoptera: Tenthredinidae) (Roini-
nen et al. 2005) and the numerous species of oaks
in the cloud forests of Costa Rica support many
species of gall wasps (Hymenoptera: Cynipidae)
while the one oak species in the lowland forest
supports only two (Hanson & Goémez-Laurito
2005). Geographical restriction over.long periods
of time must also be a factor in the loss of species.
The complete lack of gall midges on beeches in
North America may be an example of this. Unlike
birches, pines, and oaks mentioned earlier that to-
gether with their particular cecidomyiids are dis-
tributed across the Holarctic Region, American
beeches are devoid of cecidomyiids in contrast to
European and Asian beeches that are hosts to three
cecidomyiid genera comprising many species
(Buhr 1964 & 1965, Tsuda 1982, Sato & Yukawa
2001, Yukawa & Masuda 1996). Gall midges of
beech possibly also once occurred in the Nearctic
but became extinct through a bottleneck effect as
the range of beeches became severely constricted
during successive Pleistocene glaciations.

In Caryomyia, speciation seems best explained
by geographic isolation. Glacial phases comprised
about 90% of the Pleistocene age, time when de-
ciduous tree species survived in small popula-

tions (Davis 1983). The probability of extinction
for individual species was affected by factors such
as climate severity, extent of geographical dis-
placement of particular species, the size of popu-
lations, and the community composition of the
forest in refuge areas (Davis 1983). While most ex-
tant species of Caryomyia are widely distributed,
some are more common than others, and some
species are able to live on trees in both sections of
Carya. A species of Caryomyia, e.g., C. tubicola, that
presently has a widespread distribution (Map 1)
and does not discriminate between hickory sec-
tions, would appear to have a better chance to
survive an ice age than would rarer species. Con-
versely, as the range of hickories became con-
stricted and fragmented, those rare or more local
species of Caryomyia now known from only two or
three localities might be more likely extinguished.
In addition, if these rare species did not already
exist in what was to become a refuge during an ice
age, their chances for survival would be further
diminished. In sum, survival during Pleistocene
glaciations would favor those species already in
the areas that became refugia, which would likely
be the commonest and most widely disseminated
species, and the rarer species would be the most
likely to be lost. Once isolated during a glacial pe-
riod, various aspects of a species’s variability
might be selected and the process of speciation be-
gun. Subsequent gradual dispersal north and re-
stored sympatry of all the species throughout
eastern North America during the interglacials
might then serve to discontinue the process of
speciation until the next glacial period.

MortaLIiTY FACTORS

Caryomyia populations are greatly affected by
parasitoids and predators, but also by less definite
causes. Galls cut open in spring after adults
should have emerged often revealed first instars,
sometimes also second instars, that died the pre-
vious year. The galls were otherwise clean, with
no sign of fungus or parasitoids. Possibly death in
these cases was due to weather or plant resistance,
and two examples I know of indicate that weather
is a factor. At a regular collecting site in West Vir-
ginia one year, a late frost on May 10 killed the
early flush of leaves of many hickories on which
galls were already evident. On another occasion,
in late summer in Sallisaw, Oklahoma, when lar-
vae should have been in the third instar, I col-
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lected from a grove of trees hundreds of stunted
C. caryaecola galls, all only half-grown and each
containing a dead first instar. These were evi-
dently killed at the same time and by the same
cause earlier in the season. Interestingly, galls of
this species of Caryoniyia were the only stunted
ones I found at that site.

Dissection of galls showing no pupal or para-
sitic hymenopteran exit holes in spring often
showed that larvae were killed or eaten by fungi
or mites over the winter. My method of rearing,
with 100 or so galls in a small pot, may attract a
greater concentration of predators than do galls in
a more natural situation. From my rearing pots, I
occasionally reared Bradysia coprophila (Lintner)
(Diptera: Sciaridae) in large numbers. I observed
several times that sciarid larvae, possibly of that
species, had broken through the epidermis at the
end of exit tunnels and were actively feeding on
larvae or pupae inside. In one case three sciarid
larvae were inside a gall, wound around and in-
side a Caryomyia pupa that they had almost com-
pletely consumed. In another, a sciarid had bro-
ken through the base of a gall and was feeding on
a larva. Predaceous mites could occasionally be
seen in the pots, and I once observed a male Cary-
omyia being attacked by mites as it was emerging.

Hymenopterous endo- and ectoparasitoids
were often seen when freshly collected galls were
cut open to extract Caryomyia larvae or determine
their progress. Many parasitoids emerged from
galls in spring, and representatives are now keptin
the Hymenoptera section of the National Collec-
tion of Insects. Most common were Platygastridae,
some not yet identified that were reared from C.
caryaecola, C. flaticrustum, C. inclinata, C. leviglobus,
C. melicrustum, C. persicoides, C. procumbens, C. pur-
purea, C. thompsoni, C. tuberculata, and C. tubicola,
and others belonging to Erifrissonierus n. sp. near
cecidomyine Ashmead that were reared from C.
ansericollum, C. aggregata, C. cilidolium, C. deflexipili,
C. eumaris, C. glanciglobus, C. hirtidolium, C. persi-
coides, C. sanguinolenta, C. spinulosa, C. thompsoni,
and C. tuberculata. Other less commonly reared
parasitoids were: an unidentified species of Gas-
trancistus (Pteromalidae) from: C. ansericollum, C.
flaticrustum, C. guttata, C. holotricha, C. inclinata, C.
leviglobus, C. persicoides, C. purpurea, C. sanguino-
lenta, C. thompsoni, C. tuberculata, and C. tubicola; a
pirenine pteromalid from C. aggregata, C. ansericol-
lum, C. caryae, C. holotricha, C. purpurea, and C. tu-
berculata; and a possible new species of Torymoides
(Torymidae) from C. agqregata, C. flaticrustuni, and

C. glauciglobus. Additionally, three species of para-
sitoids from Caryomyia are known from the litera-
ture (Krombein et al. 1979): a torymid, Torymus du-
rus (Osten Sacken) reared from C. caryae, and two
platygastrids, Platygaster caryae Ashmead, report-
edly reared from C. holotricha, and Platygaster
hyalinipennis (Ashmead), reportedly reared from
C. tubicola.

As mentioned earlier, predaceous cecidomyi-
ids, Lestodiplosis spp., were occasionally found in
galls or reared from galls in spring. In addition, an
inquiline gall midge, Parallelodiplosis caryae (Felt),
treated separately in this paper, was occasionally
found in or around galls. Its impact and precise ef-
fect in galls of Caryomyia spp. is not known.

SPECIES TREATMENTS

Caryomyia aggregata Gagné, new species

Description.—Gall (Figs. 21a-b, 156-157): Com-
mon, on most Eucarya hickories; on lower leaf sur-
face on vein, usually clustered in a row along ma-
jor vein and often in such close aggregation as to
partially coalesce; 3.0-5.0 mm in height, spheroid
to bilaterally compressed, sometimes pointed at
apex, when coalesced bearing two or more larval
chambers in an apparently single gall; covered
with thick, mostly brown hair obscuring gall sur-
face; base with small, irregular, shallow, central to
off-center excavation; wall woody, thick, espe-
cially above, larval chamber irregularly ovoid,
glabrous, green to brown. The gall of this species
can be confused with several other spheroid-
conical, densely hairy galls, but its position along
the major veins and usual crowding sets it apart
from galls of the other species, e.g., C. holotricha
and C. purpurea. Galls were described in Osten
Sacken (1862) as a variant of typical galls of C.
holotricha, but galls of the latter always have an api-
cal intrusion of hairs in the larval chamber and oc-
cur between instead of on the veins.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres binodal with definite inter-
node and neck, circumfila with short loops, their
bases widely separated (as in Fig. 239); female fla-
gellomeres with 2 horizontal circumfila connected
by 2 vertical strands. Labella (as in Fig. 242) sepa-
rated from one another anteriorly, hemispherical,
short-setose, short-setulose. Palpus 4 segmented.
Thorax: Wing length 3.1-3.6 mm in male (n=5),
3.9 mm in female (n=5). Male abdomen: Third
through eighth tergites each with continuous sin-
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gle row of posterior setae, those of eighth as
strong as on preceding tergite. Genitalia (Fig. 186):
hypoproct nearly parallel sided, concave pos-
teromesally, the margin partly setose, but not in
concavity, dorsum setulose only on distal third;
apex of aedeagus convex; gonostylus broad at
apex. Female abdomen: Third through eighth ter-
gites each with mostly single, continuous row of
posterior setae, the eighth with double continu-
ous or mesally broken row of setae weaker than
those of preceding tergite. Ninth segment pliable
except for slender dorsal sclerite, setae long but
sparse. Cerci elongate-ovoid, pointed apically,
pigmented, fused dorsally on basal third.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, moderately separated, acutely pointed
apicolaterally. Face with anterolateral pair of hori-
zental incisions, their posterior lip protruding to
form a craterlike concavity. Frons and clypeus
strongly protruded ventrally. Abdominal terga
with several anterior rows of enlarged spinules.

Larva: Third instar: Length 2.2-3.2 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 323) with single tooth tapering from
wide base to pointed apex and elongate, wide
shaft. Papillae without setae. Lateral papillae 2 on
each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
with dorsum almost completely covered with ver-
rucae, and venter spiculose anterior to sternal
papillae and on posterior third. Terminal segment
shorter than eighth. Second instar: Length 1.0-1.3
mm (n=4). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider, concave-
sided shaft. Bases of dorsal and pleural papillae
slightly raised, papillae asetose. Only 4 dorsal
papillae on first 7 abdominal segments.

Type material—Holotype: Third instar, left-
most of 5 larvae on slide mount, from gall on C. to-
mentosa, Beltsville, Maryland, IX-28-1999, R.J.
Gagné, deposited in USNM.

Etymology.—The name aggregata is a Latin ad-
jective meaning clustered, with reference to the
typically closely juxtaposed galls of this species.

Affinities.—The closest relative of this species
among the C. caryae species group is not apparent.
Galls of this species and those of C. gutfata are the
only ones known to grow so closely together, coa-
lescing at times.

Biological notes.—Small, tan, white haired
galls in tight or loose rows along midrib were

found with first instars in central Maryland on
May 26. In mid-June galls were full-sized with
second instars. In mid-July, third instars could be
found but until mid-August most galls contained
second instars. By late August all galls contained
third instars.

Collections of galls.—ALaBAMA: Ashville (fo-
mentosa). ARKANsAs: 2 mi S DeQueen (tomentosa);
Osage (texana); Piney (texana). CONNECTICUT: Am-
ston (ovata); Danbury (ovata); Litchfield (ovata);
Phoenixville (ovata); Plainfield (ovata). FLORIDA:
Gainesville (tomentosa); Lake City (fomentosa).
Georala: Forsyth (glabra, ovata, tomentosa). INDI-
ANA: Spencer Co. (ovata). KENTUCKY: Brownsville
(tomentosa); Grayson Lake St. Pk, Carter Co.
(glabra, tomentosa); Winchester (laciniosa). ILLINOIS:
Marshall (fomentosa). INDIANA: Spencer Co. (tomen-
tosa). MARYLAND: Beltsville, USDA Agricultural
Research Center (tomentosa);, Calverton (tomen-
tosa); Clarksburg (tomentosa); College Park (tomen-
tosa); Gaithersburg (tomentosa); Lusby (glabra,
tomentosa); Potomac (tomentosa); Ridgely (tomen-
tosa); Silver Spring (tomentosa); Spencerville (to-
mentosa); Wheaton (glabra, tomentosa). MAsSACHU-
SETTS: Leominster (ovata); Merrimac (ovata);
Petersham (ovata); vic. Worcester (Carya sp., pho-
tographed in Thompson 1915: 92, Fig. 242); Wren-
tham (ovata). mississipri: Natchez Trace Pkwy, Mile
193, Choctaw Co. (tomentosa). Missourr: Crowley
Ridge Roadside Pk, Stoddard Co. (glabra, tomen-
tosa); Holly Ridge State For., Stoddard Co. (glabra,
tomentosa); Rolla (texana); Wildwood (tomentosa).
New HawmrsHIRE: Greenland (ovafa); Kingston
(ovata). New York: Herkimer (ovata); Hyde Park
(ovata); Ithaca (ovata); Ravena (ovata); Shokan (fo-
mentosa). NORTH CAROLINA: Alberta (glabra);
Dortches (glabra, tomentosa); Providence (tomen-
tosa). oH1o: Hocking St. For., Hocking Co. (ovata);
Hocking Co. (Carya spp., Wells 1916: Figs. 21a-b).
PennsyLvaNia: Pavia (ovata); Schellsburg (ovata).
TenNEssee: Dandridge (tomentosa). VIRGINIA: Car-
son (tomentosa); Huntley Meadows Pk, Fairfax Co.
(fomentosa); Ladysmith (tomentosa). WASHINGTON,
DC: National Arboretum (glabra, tomentosa); Wal-
ter Reed Army Medical Center (formentosa). WEsT
ViIrGINIA: 6 mi NW Hedgesville (ovata).

Specimens of C. aggregata examined.—
ARrkaNsas: Osage, IX-9-2004 (larvae). CONNECTI-
cut: Amston, IX-17-1999 (larvae). INDIANA:
Spencer Co., IX-20-1995 (larvae). KeNTUCKY:
Brownsville, IX-21-1995 (larvae); Winchester, IX-
22-1995 (larvae). MaryLanD: Beltsville, USDA
Agricultural Research Center, X-13-1999, IX-
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28-1999 & V1-22-2004 (larvae), X-24-2005 (larvae;
28 &, 1 9, pupae, em. IlI-30 to 1V-7-2006);
Gaithersburg, X-4-1994 (larvae); Ridgely, IX-2003
(4 3,2 9, pupae, em. IV-2004); Silver Spring, X-
24-1999 (larvae). MASSACHUSETTS: Leominster, IX-
21-1994 (larvae); Petersham, IX-6-2000 (%, em.
IV-2001); vic. Worcester, M.T. Thompson (2 &, 2
?); Wrentham, IX-20-1994 (larvae). MISSOURL
Wildwood, [X-8-2004 (larvae). Onio: Hocking St.
For., Hocking Co., IX-19-1995 (larvae). WASHING-
TON, DC: National Arboretum, IX-30-1999 (lar-
vae; 3 8,39, pupae, em. IV-2000), X-3-1994 & VII-
13-2000 (larvae); Walter Reed Army Medical
Center, X-1999 (larvae; €, em. IV-2000) and X-2004
(3 ¢, em. IV-1-2005). WEST VIRGINIA: 6 mi NW
Hedgesville, VIII-27-2000 (larvae).

Caryomyia albipilosa Gagné, new species

Description.—Gall (Figs. 39-40): Common, a
spring gall, on both Apocarya and Eucarya hicko-
ries; found singly or in groups on lower leaf surface
between veins; 3.5-5.0 mm in height, elongate-con-
ical, narrowing gradually from base to pointed
apex; surface whitish green, eventually turning
brown, obscured except at apex by white hairs
longer than gall diameter; gall base shallowly con-
cave; wall uniformly thin, becoming brittle; larval
chamber rough with weak longitudinal ridges.
This gall differs from that of C. striolata only in hav-
ing a thick covering of long, white hair.

Adult: Head: Antenna with 12 flagellomeres
and usually a short 13th without circumfila in
male; each of the regular 12 male flagellomeres
(Fig. 235) scarcely binodal, basal flagellomeres
only slightly narrowed beyond basal circumfilum,
less constricted on more distal flagellomeres, loops
of circumfila short, subequal in length; female fla-
gellomeres (Fig. 236) with 2 horizontal circumfila
connected by 2 vertical strands. Thorax: Wing
length 1.7-2.0 mm in male (n=5); 1.9-2.2 mm in fe-
male (n=4). Male abdomen: Third through sixth
tergites each with posterior setae continuous
across width, in mostly single row; seventh tergite
with only a few posterolateral setae; eighth tergite
more weakly sclerotized, with anterior pair of tri-
choid sensilla the only vestiture. Genitalia (Figs.
249-250): hypoproct broadest posteriorly, weakly
concave posteromedially, posterior margin setose,
dorsal surface extensively setulose; aedeagus nar-
rowing from base to apex, rounded at apex. Fe-
male abdomen: Third through seventh tergites

each with posterior setae continuous across width,
in mostly single row; eighth tergite more weakly
sclerotized than preceding tergite, with sparse
posterior row of setae, the setae not as long as on
seventh tergite. Ninth segment (Fig. 260) pliable
except for slender dorsal sclerite, setae shorter
than cerci, in two groups, one dorsolateral, one
ventral. Cerci elongate-ovoid in lateral view, fused
dorsally on basal third.

Pupa (Figs. 267-268): Antennal bases parallel in
ventral view, carinate anteroventrally, the mesal
corner elongated, terminating anteriorly in short,
obtuse projection. Face without incisions, frons
and clypeus not protruding. Abdominal tergal
spinules all similarly minute.

Larva: Third instar: Length 1.8-2.1 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 275) with 2 separate, equilateral teeth an-
teriorly, the intervening space with 1-4 denticles.
Two, occasionally 3, lateral papillae on each side
of spatula. Six dorsal papillae on first 7 abdominal
segments. Papillae without setae, their bases not
raised. Abdominal segments dorsally lined, sub-
verrucose, with sparse, pointed spicules mainly
surrounding the 2 lateral pairs of dorsal papillae,
and ventrally with spicules anterior to sternal
papillae. Terminal segment as long as eighth. Sec-
ond instar: Length 0.7-1.1 mm (n=10). Collar seg-
ment without enlarged spicules laterally. Without
spatula. Bases of dorsal and pleural papillae
slightly raised, asetose. Six dorsal papillae on first
7 abdominal segments.

Type material —Holotype: Third instar, from
gall on C. tomentosa, Entomology Road, Beltsville,
Maryland, V-29-1994, R.J. Gagné.

Etymology.—The name albipilosa is an adjec-
tive from the Latin meaning white haired and
refers to the gall’s thick covering of white hair.

Affinities.—Except for the presence of white
hair covering the gall, 1 can detect no difference
between this species and that of C. striolata. These
are the only strictly spring-occurring galls in this
genus and differ in several other important ways
from their congeners: the second instar lacks both
a sternal spatula and a group of enlarged spicules
on each side of the collar segment; the third instar
has a clove-like spatula most like that of the ma-
jority of Cecidomyiini. The absence in the second
instar of a spatula and of enlarged prothoracic
papillae place this species and C. striolata as the
sister group of the remaining Caryomyia. That the



RAYMOND J. GAGNE 23

galls of these two species appear in spring and de-
hisce soon after further separates them from re-
maining Caryomyia spp.

Biological notes.—In central Maryland this
species is one of two spring galls with larvae de-
veloping between late April and early June. A se-
ries of adults emerged from caged previous year’s
galls on 16-18 April when hickory leaves were un-
furling. A specimen of Lestodiplosis, a predaceous
cecidomyiid, was reared with this series of adults.
Very small, unidentifiable galls were evident on
May 17, 2005. Circled with a marker, these traces
were full-grown galls of C. albipilosa with full-
grown larvae on May 24. Galls still on the leaves
after mid-June are parasitized or contain dead lar-
vae. See under C. striolata for more details on tim-
ing of galls.

Collections of galls.—Galls of this species are
presumably more common than this short list indi-
cates, but most of my collections outside of the
Washington area were made in summer, when
galls with live, fully developed larvae would al-
ready have fallen from the leaves. CONNECTICUT:
Meriden (tomentosa); Southbury (glabra). MARy-
LAND: Beltsville, USDA Agricultural Research Cen-
ter (tomentosa); Gaithersburg (tomentosa); Kemp
Mill (glabra); Silver Spring (tomentosa); Wheaton
(tomentosa). NEw YORK: Addison (glabra). VIRGINIA:
Carson (tomentosa); Leesburg (tomentosa). WASH-
INGTON, DC: National Arboretum (glabra). WEsT
VIrGINIA: Falling Waters (cordiformis)

Specimens of C. albipilosa examined.—MARyY-
LAND: Beltsville, USDA Agricultural Research
Center, VI-2-1993 (larvae; 7 &, 4 ?, pupae, em. IV-
17 to 19-1994), V-30-1993, V-29-1994, V-4-1997,
and V-16 to 19-2000 (larvae); Gaithersburg, V-
23-2000 (larvae); Silver Spring, V-21-1994 (lar-
vae); Wheaton, V-21-1994 (larvae).

Caryomyia ansericollum Gagné, new name

Caryomyia caryaecola Felt 1921: 114. Junior secondary
homonym of Cecidomyia caryaecola Osten Sacken;
Gagné 2004: 100, as new junior synonym of Cary-
omyia caryaecola (Osten Sacken) to avoid coining
new name for C. caryaecola (Felt).

Description.—Gall (Figs. 147-148): Infrequent,
known only from bitternut of the Apocarya section;
usually in closely set series, attached to vein on
lower leaf surface, occasionally so recurved as to
break through leaf surface to upper surface;

4.1-9.0 mm in height, upright, leaning, or re-
curved, base spheroidal, abruptly narrowed to
elongate, narrow, curved or sinuous neck, the apex
digitate; with short to long, crinkled, white to light
brown hair not obscuring gall surface; green, turn-
ing brown, not sticky; base with irregular, shallow,
central depression;.larval chamber basal, ovoid,
white, surrounded by thick, green tissue turning
brown and woody; a bundle of fibers present be-
tween larval chamber and gall apex. This is the
only gall on bitternut with thick, woody tissue; the
others are thin-walled and brittle.

Adult (female only): Head: Antenna with 12
flagellomeres, flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
separated from one another anteriorly, hemi-
spherical, short-setose, short-setulose. Palpus 4
segmented. Thorax: Wing length 3.3-3.5 mm
(n=3). Abdomen: Third through seventh tergites
each with continuous mostly double posterior
row of setae, thinning to single row mesally,
eighth tergite with single row of posterior setae.
Ninth segment (Fig. 263) pliable except for slen-
der dorsal sclerite, setae long but sparse. Cerci
elongate-ovoid, pointed apically, pigmented,
fused dorsally on basal third.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 2.2-3.2 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 319) with tapering, acutely-pointed
tooth and elongate shaft, wide anteriorly, narrow-
ing beyond. Papillae without setae, their bases not
raised. Lateral papillae 2 on each side of spatula.
Only 4 dorsal papillae present on first 7 abdomi-
nal segments. Abdominal segments with verrucae
extensively covering dorsum and rows of small,
pointed spicules covering venter except at mid-
length. Terminal segment shorter than eighth.
Second instar: Length 1.0-1.1 mm (n=3). Collar
segment with patch of enlarged spicules on each
side. Spatula with acutely triangular anterior
tooth and longer, wider shaft, narrowing gradu-
ally posteriorly. Bases of dorsal and pleural papil-
lae slightly raised, papillae asetose. Only 4 dorsal
papillae on first 7 abdominal segments.
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Type material—Lectotype of  Caryomyia
caryaecola, here designated, third instar, al786, ex
Carya cordiformis, Hamburg, New York, X-
17-1907, in Felt Collection, New York State Mu-
seum. Paralectotypes as follows: galls of C. anseri-
collum, Felt 1915d, P1. 4, Fig. 9 (colored drawing by
L.H. Joutel); galls of C. spinulosa on Carya cordi-
formis, Felt 1921, P1. 10, Fig. 2 (photo); galls of
Carya stellata on Carya sp., Felt 1921, P1. 10, Fig. 3
(photo), (ex Stebbins 1910: Fig. 13). No paralecto-
type galls remain in the Felt Collection; they exist
only as published drawings and photographs.

Felt (1921) redescribed C. caryaecola Osten
Sacken as a new species because he did not con-
sider Osten Sacken’s name to be valid, Ostern
Sacken having described it on the basis of the gall
only. Unfortunately, Felt misidentified Osten
Sacken’s species, so Felt’s homonym must be re-
named here. Felt (1921) had a broad concept of the
gall of this species that included three kinds of
conical galls shown here to yield three separate
Caryomyia spp. According to Felt’s unpublished
notebook, the lectotype larva, #a1786, from Ham-
burg, NY, came from bitternut. This narrows the
conical type gall, now lost, to either C. ansericollum
or C. spinulosa, but the type larva with its triangu-
lar spatula tooth, fits larvae taken from C. anseri-
collum galls. In fact, Felt’s (1921) gall description
matches the gall of C. ansericollum, and the gall is
the same as Felt (1915, Pl. 4, Fig. 9) referred to in
his 1921 synonymy, not the two photos of Felt
(1921, PL. 10, Figs. 2-3), that he refers to in the 1921
description. The gall was also correctly figured in
Felt (1906, P1. 1, Fig. 21).

Etymology.—The name ansericollum is a noun
in apposition coined from the Latin anser (goose)
and neck (collum) with reference to the long, usu-
ally sinuous neck of these galls.

Affinities.—This species is one of three found
only on bitternut; each one appears more similar
to species on the Eucarya section than to one an-
other. Females (male unknown), pupae, and lar-
vae of C. ansericollum are generally similar to
those of C. inclinata, q.v. for further discussion of
the group of species that have conical, woody, api-
cally digitate galls.

Collections of galls (all from Carya cordi-
formis).—INDIANA: Plainville. MARYLAND: Ellicott
City; Kensington; Ridgely; Wheaton. NEw JERSEY:
Worthington. New York: Hamburg; Ithaca;
Ravena. PENNSYLVANIA: Pavia. VERMONT: Guilford.

VIRGINIA: Rt. 81, mi. 13.9, Washington Co. WEST
VIRGINIA: Falling Waters.

Specimens of C. ansericollum examined.—INDI-
ANA: Plainville, IX-7-2004 (larvae). MARYLAND: El-
licott City, IX-2-2000 (larva); Kensington, VIII-11
and IX-28-2000 (larvae); Ridgely, IX-23-1999 & X-
6-2005 (larvae); Wheaton, IX-1-1994 (larvae). NEw
Jersey: Worthington, IX-8-2000 (larvae; 2 2, 3 pu-
pae, em. [V-2001). New York: Hamburg, IX-
17-1907, E.P. Felt (larva, lectotype); Ithaca, IX-
3-2003 (larvae). VERMONT: Guilford, IX-7-2005
(larvae). WEsST VIRGINIA: Falling Waters, IX-
27-2003 (larvae), VI-21-2004 (larvae), IX-2005 (2
?, pupae, em. IV-19 to 25, 2006).

Caryomyia antennata Felt

Caryomyia antennata Felt 1909: 292.

Description.—Gall (Figs. 158-159): Occasional,
on Eucarya hickories; on or closely adjacent to
veins of lower leaf surface; 3-6 mm in height,
spheroidal, usually tapered to conical apex, cov-
ered with moderate to thick, white to tan hair not
quite obscuring gall surface; base with central
hemispherical pedicel fitting into corresponding
leaf depression; some short exfoliation of leaf sur-
rounding connection; wall woody, uniformly
thick, larval chamber narrowed at both ends, with
longitudinal ridges. This gall could be mistaken
for one of the less hairy C. holotricha or C. aggregata
galls, but galls of those species have a basal exca-
vation rather than the prominent hemispherical
connection to the leaf of the present species. The
larval chamber of this gall is unique in that it ex-
tends into this connection.

Adult: Head: Antenna with 12 regular flagel-
lomeres; male flagellomeres binodal with definite
internode and neck, circumfila with short loops,
their bases widely separated; first few female fla-
gellomeres with basal circumfilum weakly anas-
tomozing on venter. Labella separated from one
another anteriorly, hemispherical, short-setose,
short-setulose. Palpus 4 segmented. Thorax: Wing
length 3.1-3.3 mm in female (n=10). Male ab-
domen: Third through eighth tergites each with
posterior setae separated into two lateral groups,
in mostly double row; eighth tergite not more
weakly sclerotized than seventh. Genitalia: hy-
poproct widest on posterior third, slightly con-
cave posteromesally, margin setose except in con-
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cavity, setulose on dorsum only on posterior
third; apex of aedeagus slightly rounded. Female
abdomen: Third through eighth tergites each with
posterior setae in three rows, diminishing to two
rows mesally, continuous across sclerite except in-
terrupted mesally on eighth. Ninth segment pli-
able except fairly wide dorsal sclerite, setae long
but sparse. Cerci elongate-ovoid, pointed apically,
pigmented, fused dorsally on basal third.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 2.0-2.9 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 324) with acutely triangular anterior
tooth, shaft wide at both ends and narrowing to-
wards midlength. Papillae without setae, their
bases not raised. Lateral papillae numbering 3 on
each side of spatula. Six dorsal papillae on first 7
abdominal segments. Abdominal segments with
sparse verrucae at midlength dorsally and with
rows of tiny, horizontal rows of pointed spicules
antero- and posteroventrally. Terminal segment
shorter than eighth. Second instar: Length 2.4-3.5
mm (n=8). Collar segment with patch of enlarged
spicules on each side. Spatula with elongate,
acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae slightly raised, papillae asetose.
Six dorsal papillae on first 7 abdominal segments.

Type material.—Lectotype male, here desig-
nated, leftmost specimen of three specimens on
slide #a1944, emerged 1909 from Carya sp. galls,
Nassau, New York, deposited in New York State
Museum, Albany. Paralectotypes: male, on same
slide as lectotype (another specimen on same
slide is a female Neolasioptera, not part of type se-
ries); 2 females, each on separate slide, same data
as lectotype except with mounting date of “2
May ‘09”; one female with same data as lectotype
with mounting date of “3 May ‘09,” belongs to a
different, undetermined species of Caryomyia.
Two cards labelled with the type number, al944,
in the Felt collection bear galls, all of one kind,
from which this species was reared. They appear
at first glance to have no hair covering but they

have been wetted and worn by handling and
weather.

Etymology.—The name antennata is a Latin ad-
jective that refers to the antennae, but further con-
text is not manifest.

Affinities.—The gall of this species is unique
for the larval chamber extending into the conical
basal connection with the leaf. Its closest relative
among the other woody gall makers with long an-
tennal flagellomeres and an apically rounded
aedeagus is not apparent.

Biological notes.—First noticed as full-size,
hard galls in eastern West Virginia in early July, all
were inhabited by second instars. By early August
galls contained either a second or third instar.
Full-grown larvae fully fill the larval chamber.

Collections of galls.—ARrkaNsas: Palestine
(ovata). CONNECTICUT: Amston (ovata); Danbury
(ovata); Hartland (ovata); Harwinton (ovata); Litch-
field (ovata) Meriden (ovata); Phoenixville (ovata);
Plainfield (ovata); Westchester (ovata). GEORGIA:
Forsyth (ovata); Lizella (ovata). ILLinols: Highland
(laciniosa). INDIANA: Spencer Co. (ovata). Ken-
TUCKY: Brownsville (ovata); Winchester (laciniosa).
MARYLAND: Lusby (glabra, tomentosa); Piney Grove
(ovata); Ridgely (glabra). MAssACHUSETTs: Boston
(tomentosa); Great Barrington (ovata); Holyoke
(ovata); Merrimac (ovata); Petersham (ovata). NEw
HampsHIRE: Greenland (ovata); Seabrook (ovata).
New York: Herkimer (ovata); Kinderhook (Carya
sp.); Nassau (Carya sp.); New York (Carya sp.).
TENNESSEE: Mohawk (tomentosa). WEST VIRGINIA: 6
mi NW Hedgesville (ovata).

Specimens of C. antennata examined.—AR-
Kansas: Palestine, IX-10-2004 (larva). CONNECTI-
cut: Amston, IX-17-1999 (larvae); Danbury, IX-
6-2005 (larvae; pupa, excised from gall V-2-2006);
Hartland, IX-7-2005 (larva); Meriden, 1X-16-1992
(larva). GEORGIA: Lizella, X-12-1993, ]. & R. Payne
(larva). IND1aANA: Spencer Co., IX-19-1995 (larva).
KeNTUCKY: Brownsville, IX-21-1995 (larvae); Win-
chester, IX-22-1995 (larvae). MaRryLAND: Lusby,
IX-16-2003 (larvae); Ridgely, IX-11-2003 (glabra).
NEew York: Herkimer, IX-4-2003 (larvae); Nassau,
E.P. Felt (type series of 28, 3 ¢, em. 1909; also pu-
pae, larva).

Caryomyia arcuata Gagné, new species

Description.—Gall (Figs. 141-142): Rare, on Eu-
carya hickories; found singly on lower leaf surface
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between veins; 2.5-2.7 mm high, base lunulate, its
sides flared toward apex and surrounding base of
central, apically pointed cone; hairless, not sticky,
brown to purple; base with shallow, central exca-
vation; larval chamber located at base of gall,
ovoid, lined with yellowish membrane, contrast-
ing with brown to purple, large-celled, spongy, vis-
cous tissue surrounding larval chamber, a bundle
of longitudinal fibers present between larval
chamber and gall apex. This gall shows some re-
semblance to that of C. sanguinolenta from which it
differs in the sides of the gall being conspicuously
flared upwards around the apical cone.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.5-1.8 mm (n=8).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 304) with anterior tooth elongate-
triangular but notched apically, the shaft widened
anteriorly and tapered behind. Papillae without
setae, their bases not raised. Lateral papillae 2-3
on each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
covered on dorsum at midlength with verrucae
and on ventral anterior and posterior thirds with
horizontal rows of spicules. Terminal segment
shorter than eighth. Second instar: Length 0.9-1.0
mm (n=5). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider, concave-
sided shaft. Bases of dorsal and pleural papillae
not raised, papillae asetose. Only 4 dorsal papillae
on first 7 abdominal segments.

Type material —Holotype: Third instar, from
gall on C. tomentosa, St. Clair, Missouri, IX-8-2004,
R.J. Gagné, deposited in USNM.

Etymology.—The name arcuata is a Latin adjec-
tive meaning curved, with reference to the re-
curved base of the gall.

Affinities.—See under C. sanguinolenta, from
which this species differs in the shape of the gall.

Collections of galls.—ALABAMA: Auburn (to-
mentosa).  Greenville  (tomentosa).  FLORIDA:
Gainesville (tomentosa). ILLinois: Rock Island (to-
mentosa, B.D. Walsh). Louisiana: Lake Bistineau
St. Pk, Webster Parish (tomentosa). Missouri: Con-

way (texana); St. Clair (tomentosa). SoutH CAR-
OLINA: Georgetown (tomentosa).

Specimens of C. arcuata examined.—ALABAMA:
Auburn, IX-19-2000 (larva); Greenville, IX-
20-2000 (larvae). FLoriDA: Gainesville, IX-21-2000
(larvae). Missourr: Conway 1X-8-2004 (larva); St.
Clair, IX-8-2004 (larva). SoutrH CAROLINA: George-
town X-1-2005, D. & B. Gagné (larva; pupa, ex-
cised from gall I1I-28-2006).

Caryomyia asteris Gagné, new species

Description.—Gall (Figs. 32, 100-101): Rare, on
Eucarya hickories, not found east of the Ap-
palachian Mountains or Ohio, except for one spec-
imen from near the South Carolina Coast; on lower
leaf surface, between veins; 2.0-2.5 mm in height,
short-obconic, the apex almost flat, expanded lat-
erally into flat, circular, horizontal disk with
raggedly serrate edge, with small, central umbo at
apex usually still bearing thin, circular, disk (the
ephemeral cut-out leaf lamina beneath which gall
issued; easily detachable and often no longer pres-
ent) equal to more than 1/3 expanded gall diame-
ter; surface covered with fine, short, brown hairs
not obscuring gall surface; base tapering to small,
conical pedicel, leaf with some irregular exfolia-
tion surrounding connection with gall and show-
ing discolored, slight convexity on reverse side of
leaf; wall thin, becoming brittle, larval chamber
glabrous, longitudinally striate. The architecture
of this gall is generally similar to that of C. inanis
except that the extraneous tissue surmounting the
larval chamber is disposed horizontally rather
than vertically and is more papery in C. inanis.

Adult and pupa: Unknown.

Larva: Third instar: Length 2.1-2.5 mm (n=7).
Body elongate-fusiform, anterior end broadly
rounded, posterior end tapering to weak point.
Head directed anteroventrally. Spatula (Fig. 300)
with parallel-sided, apically-notched tooth and
narrow shaft. Papillae without setae, raised, espe-
cially those of dorsal, pleural, and terminal papil-
lae. Lateral papillae 3 on each side of spatula. Six
dorsal papillae on first 7 abdominal segments. Ab-
dominal segments completely covered with ver-
rucae. Terminal segment as long as eighth and
nearly pointed. Second instar: Not seen.

Type material.—Holotype: Third instar, (right-
most of 3 larvae on slide), from gall on C. ovata, 1
64 rest stop, 2 mi E US 231, Spencer Co., Indiana,
1X-20-1995, R.J. Gagné, deposited in USNM.
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Etymology.—The name asteris is a Latin adjec-
tive meaning starlike with reference to the radiate,
flared rim of the gall.

Affinities.—See under C. inanis.

Collections of galls.—ILLiNo1s: Marshall (to-
mentosa). INDIANA: Richmond (tomentosa); Spencer
Co. (ovata). Mississiepr: Noxubee Natl Wildlife
Ref., Oktibbeha Co. (tomentosa). OH10: Gypsum
(ovata, Wells 1916: Fig. 32); Huron Co. (ovata, Sears
1914: Fig. 13).

Specimens of C. asteris examined.—ILLINOIS:
Marshall, IX-7-2004 (larva). INpIANA: Richmond,
IX-7-2004 (larvae); Spencer Co., IX-20-1995 (lar-
vae).

Caryomyia biretta Gagné, new species

Description.—Gall (Figs. 16, 144): Rare, on Eu-
carya hickories, but not E of Appalachian Mts.; on
lower leaf surface between veins; 2.5-3.0 mm
high, depressed-spheroid, broad apical surface
flat to slightly concave with central elongate nip-
ple; hairless, not sticky, green to purple; base with
central, shallow, central excavation, the leaf
slightly convex and discolored on reverse side;
larval chamber basal, depressed-ovoid, lined with
yellowish membrane, contrasting with purple,
woody tissue surrounding larval chamber, espe-
cially laterally. Exteriorly this gall simulates that
of C. inflata except that the latter does not have the
tassel at the apex. The internal shape of these two
galls is very different with the larval chamber of
C. biretta being surrounded by thick walls and that
of C. inflata being thin walled and surmounted by
a false chamber.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.7-2.6 mm (n=5).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 302) with tooth nearly parallel-sided,
the apex slightly flaring and weakly notched, the
shaft widened anteriorly and tapered behind.
Papillae without setae, their bases not raised. Lat-
eral papillae 2-3 on each side of spatula. Only 4
dorsal papillae on first 7 abdominal segments. Ab-
dominal segments covered on dorsal midlength
with verrucae and on ventral anterior and poste-
rior thirds with horizontal rows of spicules. Ter-
minal segment shorter than eighth. Second instar:
Length 0.8 mm (n=1). Collar segment with patch
of enlarged spicules on each side. Spatula with
acutely triangular tooth and longer, wider, con-

cave-sided shaft. Bases of dorsal and pleural
papillae not raised, papillae asetose. Only 4 dorsal
papillae on first 7 abdominal segments.

Type material. —Holotype: Third instar (right-
most specimen of three larvae on slide), from gall
on C. ovata, Petersham, Massachusetts, IX-6—-2000,
R.J. Gagné, deposited in USNM.

Etymology.—The name biretta is a Latin noun
in apposition meaning beret, simulated by the
outline of this gall.

Affinities.—See under C. sanguinolenta, from
which this species differs in the shape of the gall.

Collections of galls.—ConNEecTiCUT: Hopeville
(ovata); Meriden (ovata); Phoenixville (ovata).
GEORGIA:  Lizella (ovata). ILLiNois:  Dexter
(laciniosa). MASSACHUSETTs: Petersham (ovata).
New HAMPSHIRE: Barrington (ovata). OH1o: Hock-
ing Co. (Carya sp., Wells 1916: Fig. 16. Wells wrote
that his gall was also illustrated in Thompson
1915: Fig. 228, but Thompson’s gall belongs in-
stead to C. inflata); St. Clairsville (tomentosa).

Specimens of C. biretta examined.—MAssaA-
CHUSETTS: Petersham, IX-6-2000 (larvae). New
HampsHIRE: Barrington, IX-22-1994 (larva). OHio:
St. Clairsville, 6-1X-2004 (larvae).

Caryomyia caminata Gagné, new species

Description.—Gall (Figs. 7, 108-109): Rare, on
Eucarya hickories; on lower leaf surface, between
veins; 5 mm in height, columnar, widest near
base, tapering to apex, a small aperture present at
apex; matte, hairless, green, turning brown; base
of gall truncate, leaf with slight exfoliation around
connection forming short, tubular socket, a corre-
sponding convexity present on opposite leaf sur-
face; two-chambered, the basal larval chamber
about 1/4 length of gall, ovoid, smooth, longitu-
dinally ridged, the apical false chamber also
ridged and open or closed apically, the partition
between chambers with minute, central perfora-
tion. This gall is known from only two specimens,
one a figure in Wells (1916).

Adult and pupa: Unknown.

Larva: Third instar: Length 22 mm (n=1).
Body elongate-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 297) with anterior tooth gradually
narrowing to erose apex, the shaft broad anteri-
orly, tapering beyond. Papillae without setae,
their bases not raised. Lateral papillae 2 on each
side of spatula. Six dorsal papillae on first 7 ab-
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dominal segments. Abdominal segments dorso-
laterally with verrucae along line of dorsal papil-
lae and with horizontal rows of pointed spicules
anteroventrally but not posteroventrally. Terminal
segment shorter than eighth. Second instar: Not
seen.

Type material.—Holotype: Third instar, from
gall on C. ovata, I 64 rest stop, 2 mi E U.S. 231,
Spencer Co., Indiana, IX-20-1995, R.J. Gagné, de-
posited in USNM. «

Etymology.—The name caminata is a Latin ad-
jective for chimney-like, referring to the general
shape of the gall with the apical aperture.

Affinities.—The gall vaguely resembles an-
other bicameral gall, that of C. ovalis, but the wall
of the latter is thicker and shiny, not brittle, folia-
ceous, and matte as in the present species. The
gall of C. tubicola is also elongate-cylindrical and
set into a leaf socket, but it does not have a false
chamber; also the larva of C. tubicola has only 4
dorsal abdominal papillae, while the present
species has 6.

Collections of galls.—INDIANA: Spencer Co.
(ovata). Onio: Hocking Co. (glabra, Wells 1916:
Fig. 7).

Specimens of C. caminata examined. —INDIANA:
Spencer Co., IX-20-1995 (larva, holotype).

Caryomyia caryae (Osten Sacken)

Diplosis caryae Osten Sacken 1862: 191; Felt 1909:293
(Caryomyia).

Hormomyia arcuaria Felt 1908: 388; Felt 1918: 46 (Cary-
omyia). New synonym.

Description.—Gall (Figs. 18, 20-20a, 55-58):
Common, found on Eucarya hickories; single or
clustered, on lower leaf surface, usually between
veins but may occur on vein; 2.5-3.5 mm in
height, spheroidal, sometimes bulging out to one
side at midlength, apex with short umbo, less of-
ten gall subcylindrical and constricted near basal
third; green or yellow, becoming tan to red or
brown, hairless, more or less sticky, variably cov-
ered with small resin glands; base with weak to
prominent conical pedicel in center of circular in-
dentation, leaf in most specimens slightly exfoli-
ate surrounding base of gall, in subcylindrical
form more conspicuously so; wall firm, brittle, of
uniform thickness, usually thin, larval chamber
shaped as for gall, yellow, brown, or purple,

glabrous, with longitudinal ridges. This gall is
generally similar to that of C. shmoo, but the gall of
the latter is conspicuously narrow at its apical
third, while the present gall is more evenly spher-
oidal.

Adult: Head: Antenna with 12 flagellomeres, in
male usually with additional short 13th flagellom-
ere without circumfila and in the two New Wa-
verly Texas, females, 13-14 flagellomeres; each of
the regular 12 male flagellomeres (Fig. 239) bin-
odal with definite internode and neck, circumfila
loops short, their bases widely separated; female
flagellomeres with 2 horizontal circumfila con-
nected by 2 vertical strands. Labella separated
from one another anteriorly, hemispherical, short-
setose, short-setulose. Thorax: Wing length
3.4-4.0 mm in male (n=10), 2.9-3.9 mm in female
(n=10). Male abdomen: Third through eighth ter-
gites each with posterior setae separated into two
lateral groups, in 1 to 3 horizontal rows; eighth
tergite not more weakly sclerotized than seventh.
Genitalia: hypoproct nearly parallel sided, weakly
concave posteromesally, the margin partly setose;
apex of aedeagus convex. Female abdomen:
Third through seventh tergites each with poste-
rior setae as for male; eighth tergite more weakly
sclerotized than preceding tergite, with posterior
setae only laterally and not as long as on preced-
ing tergite. Ninth segment pliable except for dor-
sal sclerite that widens from base to apex, setae
sparse laterally and ventrally, many longer than
cerci. Cerci ovoid in lateral view, fused dorsally
for about 2/3 length.

Pupa (Figs. 197-198): Antennal bases oblique in
ventral view, converging and narrowing anteri-
orly, their rounded apices closely adjacent. Face
with anterolateral pair of horizontal incisions,
their posterior lip protruding to form concavity.
Frons and clypeus strongly protruded ventrally.
Abdominal terga with several anterior rows of en-
larged spinules.

Larva: Third instar (Figs. 218-219): Length
2.4-3.6 mm (n=10). Body dorsoventrally flattened,
elongate-ovoid, rounded at ends, segments con-
vex. Head directed antero-ventrally. Spatula (Fig.
282) with 2 widely separated anterior teeth, shaft
widest anteriorly, narrowing abruptly to posterior
half. Papillae mostly on short lobes, dorsals and
pleurals except for prothorax with setae, also ven-
trals with setae on first through seventh abdomi-
nal segments. Lateral papillae usually 2, occasion-
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ally 3 on each side of spatula. Six dorsal papillae
on first 7 abdominal segments. Body entirely cov-
ered with verrucae. Terminal segment as long as
eighth. Second instar: Length 1.0-1.5 mm (n=10).
Collar segment with patch of enlarged spicules on
each side. Spatula with apically pointed tooth and
elliptical or triangular shaft. Bases of dorsal and
pleural papillae raised and all short-setose except
asetose on prothorax. Six dorsal papillae on first 7
abdominal segments.

Type material.—Diplosis caryae Osten Sacken:
Lectotype, here designated, third instar (excised
from galls of the more common, less robust, sub-
spherical gall form), from gall on Carya sp., Wash-
ington, DC., collected by Osten Sacken, deposited
in USNM. Paralectotypes, same data as lectotype, a
second instar excised from a separate gall, and
one remaining gall, in USNM; also male(s) and fe-
male(s), mentioned by Osten Sacken (1862) but
now lost. For unstated reasons, Felt (1921) wrote
that the adult of Osten Sacken’s type series “could
hardly be a Caryomyia” and was “probably an in-
quiline.” Nothing about Osten Sacken’s descrip-
tion of the adult would disallow it as a Caryomyia.
Perhaps Felt objected to the April date of emer-
gence that Osten Sacken (1862) reported. Felt
(1921) thought that the adult emerged “probably
early in June,” possibly because that is when galls
of this species become apparent, but my rearings
show that adults of this species and other Cary-
omyia species emerge in March and April in the
Washington, DC area.

Hormomyia arcuaria Felt: Holotype &, vicinity of
Worcester, Massachusetts, reared from Carya sp.,
Thompson # 254-255, Felt # C1104z, deposited in
Felt Collection. This specimen came from a
smooth, subglobular, nippled gall (Felt 1908). Felt
(1921) later added that this male was separated
from a series of adults reared from an apparently
typical lot of C. caryae galls. The holotype is a ten-
eral specimen of C. caryae with the flagellomeres
not yet fully expanded (cf. Felt 1921: 99, fig. 9),
which may be the reason Felt differentiated the
specimens from the remainder of the series.

Etymology—The name caryae means “of
Carya,” and arcuaria means arcuate. The latter
name was evidently coined for the arched anten-
nal circumfila as drawn in Felt (1921: 99, fig. 9).

Affinities.—As mentioned in the gall descrip-
tion, two intergrading kinds of galls are formed
by C. caryae as defined here (compare Figs. 55-56

with 57-58). This species is apparently related to
C. hirtiglobus and C. shmoo because of the general
conformation of the gall with its acute-conical
connection to the leaf and similarity of the larvae,
most conspicuously in the widely spaced teeth of
the third instar spatula. Males of all three species
have comparably shaped flagellomeres and simi-
lar genitalia and abdominal tergite setation. Third
instars of this group of three species have setae on
the dorsal and pleural papillae except that C.
caryae lacks them on the prothorax; C. caryae and
C. shmoo carry the same pattern along on the sec-
ond instar but C. hirtiglobus lacks any papillar se-
tae on that instar. Pupae of C. caryae have antennal
bases slightly longer than those of C. hirtiglobus
and C. shmoo, and differ also in that the apices
touch one another.

Biological notes.—In central Maryland, galls
were first noticed in late May when they con-
tained first and second instars, but the galls were
immature, soft and very sticky. Small, barely no-
ticeable adjacent galls with first instars were rec-
ognizable but smaller and stickier. Through the
first week of August most galls are brittle and con-
tain second instars, but during this period occa-
sional galls may contain a third instar. After early
August galls usually contain third instars. Adults
were reared in early April the following year.

Collections of galls.—Collections of the sub-
cylindrical form of this gall are marked with an as-
terisk in this list. In addition to the following galls
from Canada and United States, I have photo-
graphs of some of the subcylindrical gall type from
Tamaulipas, Mexico. ALaBama: Ashville (tomen-
tosa); Auburn (glabra, ovata, pallida, tomentosa®);
Birmingham (pallida); 2 mi S DeQueen (texana, to-
mentosa). Greenville (tomentosa); Oak Mt. St. Pk,
Shelby Co. (ovata®, pallida*). ARKaNSAs: Beulah (to-
mentosa); Chester (texana); 3 mi S Harrison (tomen-
tosa*); London (tomentosa); Magazine Mt., Logan
Co. (ovata*, texana*, tomentosa*); Osage (texana);
Palestine (ovata); Piney (texana). CONNECTICUT:
Amston (ovata); Danbury (ovata); Hartland (ovata);
Harwinton (ovata); Hopeville (ovata); Litchfield
(ovata); Meriden (ovata); New Haven (glabra);
Oakville (glabra, ovata); Phoenixville (ovata); Plain-
field (ovata); Southbury (glabra*, tomentosa®);
Southington (ovata); Westchester (ovata). FLORIDA:
Avon Park (floridana); Chattahoochee (glabra, to-
mentosa); Gainesville (glabra, tomentosa); Lake City
(tomentosa); GEORGIA: Carnesville (¢labra); Forsyth
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(glabra, ovata); 8 km E Fort Valley (pallida); Lake
Park (glabra); Lizella (ovata, tomentosa). ILLINOIS:
Dexter (laciniosa, tomentosa);, Highland (laciniosa);
Marshall (tomentosa*). INpDIANA: Richmond (fomen-
tosa); Spencer Co. (ovata). KENTUCKY: Brownsville
(tomentosa); Grayson Lake St. Pk, Carter Co. (fo-
mentosa); Morehead (tomentosa); My Old Kentucky
Home St. Pk, Nelson Co. (ovata*); Pennyrile St. Pk,
Christian Co. (ovata); Winchester (laciniosa, ovata).
LoursiaNA: Lake Bistineau St. Pk, Webster Parish
(texana, tomentosa). MARYLAND: Beaver Dam (fo-
mentosa); Beltsville, USDA Agricultural Research
Center (glabra, tomentosa); Brighton (tomentosa*);
Calverton (tomentosa); Clarksburg (glabra, tomen-
tosa); College Park (tomentosa); Ellicott City (tomen-
tosa); Gaithersburg (tomentosa*); Lusby (glabra, to-
mentosa);  Piney  Grove (ovata); Potomac
(tomentosa); Ridgely (glabra, tomentosa); St. Leonard
(tomentosa*); Silver Spring (tomentosa); Snow Hill
(tomentosa); Spencerville (tomentosa); Wheaton
(glabra, tomentosa). MASSACHUSETTs: Bolton (ovata);
Great Barrington (ovata); Holyoke (ovata); Leomin-
ster (ovata); Merrimac (ovata); Petersham (ovata);
Worcester (tomentosa); Wrentham (ovata). Missis-
siepi: Natchez Trace Pkwy, Mile 193, Choctaw Co.
(glabra, pallida, tomentosa), Noxubee Natl Wildlfe
Ref., Oktibbeha Co. (tomentosa); 7 mi E Starkville
(ovata, pallida, tomentosa). Missourr: Conway
(ovata, texana); Crowley Ridge Roadside Pk, Stod-
dard Co. (glabra, tomentosa); Holly Ridge State For.,
Stoddard Co. (glabra*, tomentosa*); Rolla (texana);
Wildwood (tomentosa). NEw HAMPSHIRE: Barring-
ton (ovata); Dover (ovata); Exeter (ovata); Seabrook
(ovata). NEw York: Albany (Carya sp.); E. Schodack
(Carya sp.); Herkimer (ovata); Ithaca (ovata); Nas-
sau (Carya sp.); New York (Carya sp.); Ravena
(glabra, ovata); Saratoga Springs (ovata); Shokan
(glabra). NorTH CAROLINA: Alamance (tormentosa);
Alberta (glabra); Dortches (glabra, tomentosa); Prov-
idence (glabra, tomentosa); Rowland (tomentosa);
Wise (tomentosa). Onio: Hocking St. For., Hocking
Co. (glabra, ovata); Hocking Co. (ovata, tomentosa,
Wells 1916: Figs. 18, 20-20a); St. Clairsville (tomen-
tosa); Summerford (tomentosa); Yellow Springs
(glabra). OxrLaHOMA: Sallisaw (tomentosa). ON-
TARIO: Dundas (ovata). PENNsYLVANIA: Kirby (ovata);
Julian (glabra); Millsboro (glabra); Schellsburg
(glabra, ovata). SoutH CaroLiNa: Dillon (fomentosa);
Georgetown (tomentosa). TENNESSEE: Crossville
(pallida); Dandridge (tomentosa*); Dickson (tomen-
tosa). TamauLipas: SW of Ciudad Victoria (ovata,
var. mexicana; photos only). Texas: Daingerfield St.

Pk, Morris Co. (tomentosa); New Waverly (fomen-
tosa). VIRGINIA: Warren Co., Blue Ridge Pkwy Mile
4.6 (ovata); Carson (glabra); Dinwiddie (glabra, to-
mentosa); Huntley Meadows Pk, Fairfax Co. (to-
mentosa); Ladysmith (fomerntosa); Radford (tomen-
tosa); Skippers (tomentosa). WASHINGTON, DC:
National Arboretum (glabra, tomentosa); Walter
Reed Army Medical Center (fomentosa). WEST VIR-
GINIA: 6 mi. NW Hedgesville (ovata, tomentosa).
Specimens of C. caryae examined.— ALABAMA!
Auburn, 1X-19-2000 (larvae). ArRkANsAs: Beulah,
IX-10-2004 (larva); Chester, 1X-9-2004 (larvae); 3
mi S Harrison, VII-22-1988 (larva); Osage, IX-
9-2004 (larva). ConNECTICUT: Amston, 1X-19-1994
& IX-17-1999 (larvae); Phoenixville, 1X-20-1994
(larvae). FLorIDA: Avon Park, XI-7-13-2002, K. Hi-
bbard (larva). Georcia: 8 km E Fort Valley, IX-
11-1993, J. & R. Payne (larvae; 2 ?, pupae, em. IV-
1994). IiuNors: Marshall, I1X-7-2004 (larvae).
INDIANA: Spencer Co., IX-20-1995 (larva). Ken-
TUCKY: Brownsville, IX-21-1995 (larvae); My Old
Kentucky Home St. Pk, Nelson Co., VII-1988
(larva); Winchester, 1X-22-1995 (larva). MARY-
LAND: Beltsville, USDA Agricultural Research
Center, V-5-1998, VII-1-1998, VII-5-1998 & VII-
1-2000 (larvae); Brighton, X-10-1993 & X-8-1994
(larvae; 5 8, 5 ?, pupae, em. IV-1995); Clarksburg,
X-4-2005 (pupae, 19 &, em. IV-5 to 17-2006);
Gaithersburg, X-4-1994, VII-20-2000 (larvae);
Lusby, IX-14-2005 (pupae, ?, em. IV-2-2006);
Ridgely, X-1999 (larvae; 3, ¢, pupae, em. IV-
2000); Silver Spring, IX-17-1993 & X-24-1993 (lar-
vae); Spencerville, IX-18-2004 (larvae); Wheaton,
IX-19-1993 (larvae). MASSACHUSETTS: Leominster,
[X-21-1994 (larvae); vic. Worcester, M.T. Thomp-
son (larva; & (holotype of C. arcuaria), ?); Wren-
tham, IX-20-1994 (larvae). Missourr: Conway, IX-
8-2004 (larva); Holly Ridge State For., Stoddard
Co., VII-1988 (larva). New HAMPSHIRE: Barrington,
[X-22-1994 (larvae; &, %, pupae, em. 1V-1995);
Dover, 1X-21-1994 (larva); Exeter, 1X-21-1994
(larva). NEw York: E. Schodack, E.P. Felt (larva);
Nassau, E.P. Felt (16 &, 13 ?); New York, E.P. Felt
(larva; 3?); Saratoga Springs, IX-25-1994 (larvae).
Ownio: Hocking St. For., Hocking Co., 1X-19-1995
(larva), Yellow Springs, IX-7-2004. OKLAHOMA:
Sallisaw, 1X-9-2004 (larvae). ONTARIO: Dundas,
VIII-17-1995 (larvae). TENNEsSEE: Dandridge, IX-
12-2004 (larva). Texas: New Waverly, X-6-2001
(338,10 2, pupae, em. 1V-2002). WASHINGTON, DC:
type series of C. caryae, locality not specified fur-
ther, C. glabra); National Arboretum, X-13-1997
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(larvae); Walter Reed Army Medical Center, IX-
2000 (larvae). WEST VIRGINIA: 6 mi. NW
Hedgesville, IX-12 & 19-1999 (larvae).

Caryomyia caryaecola (Osten Sacken)

Cecidomyia caryaecola Osten Sacken 1862: 192; Felt 1915:
222 (Caryomyia).

Description.—Gall (Figs. 12-13, 70-71).—Com-
mon, on Eucarya hickories; single or in groups, at-
tached to vein on lower leaf surface; 4.8-8.0 mm in
height, onion-shaped, upright to leaning, tapered
from rounded base to pointed apex; hairless,
glabrous, green or yellow, becoming tan to brown;
base broadly rounded with large, central conical
pedicel in deep, circular indentation; wall hard, of
uniform thickness, larval chamber shaped as for
gall, glabrous, with longitudinal ridges. This gall
vaguely resembles those of C. caryae and C. shinoo
in its connection to the leaf and its hard, hairless
surface, but it is definitely onion-shaped and, un-
like the other two, it is always attached to veins
instead of the lamina.

Adult (female only): Head: Antenna with 12
flagellomeres, flagellomeres with 2 or, on more
basal flagellomeres, a third horizontal circum-
filum connected by vertical strands. Labella sepa-
rated from one another anteriorly, hemispherical,
short-setose, short-setulose. Palpus 4 segmented.
Thorax: Wing length 2.5 mm (n=1). Abdomen:
Third through seventh tergites each with poste-
rior setae continuous across width,.in 2-3 rows
laterally, tapering to 1-2 rows medially; eighth
tergite with 3-4 weak lateral posterior setae.
Ninth segment (generally as for Fig. 260, but not
well displayed on slide mount) pliable except for
slender dorsal sclerite, setae shorter than cerci, in
two groups, one dorsolateral, one ventral. Cerci
elongate-ovoid in lateral view, fused dorsally on
basal third.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 2.6-4.4 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 286) with short tooth, barely narrowing

from base to apex, nearly parallel-sided, shal-
lowly notched apically, on some specimens
merely erose, and with elongate, narrow shaft be-
coming broader anteriorly. Papillae without setae,
bases of dorsals and pleurals somewhat raised.
Lateral papillae usually 4, occasionally 3, on each
side of spatula. Six dorsal papillae on first 7 ab-
dominal segments. Abdominal segments exten-
sively covered with verrucae. Terminal segment
shorter than eighth. Second instar: Length 0.7-1.1
mm (n=5). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider, concave-
sided shaft. Bases of dorsal and pleural papillae
raised, papillae with long setae. Six dorsal papil-
lae on first 7 abdominal segments.

Type material.—Syntypes: Four galls from C.
tomentosa (as C. alba), Washington, DC, C. Osten
Sacken, deposited in USNM.

Etymology.—The name caryaecola is a noun
meaning hickory inhabitant.

Affinities.—This species may be related to C.
caryae (q.v.) and its two close relatives. As in those
species, C. caryaecola has setose papillae in the sec-
ond instar but, unlike them, the third instar papil-
lae are asetose. The pupae of C. caryaecola have an-
tennal bases with apicolateral points unlike those
of C. caryae and relatives in which the pointed
apices are mesally situated. The gall of the present
species shares with the other three a similar re-
cessed, conical base and thin, but hard wall.

Biological notes.—In central Maryland, galls
appear by May 23. At first they are light green and
soft, but grow very quickly so that by June 9 and
until June 15, galls are mostly full-size, green, and
brittle, and still contain first instars. By June 17,
most galls are hardened and contain second in-
stars. Until the second week of August most galls
still contain second instars, but an occasional gall
contains a third instar. Adults emerge in spring
from a subapical hole near the thinnest part of the
gall. In Sallisaw, Oklahoma, I saw hundreds of par-
tially developed galls that contained dead, dried
first instars. All apparently died of the same cause
and gall growth was terminated. Those partially
developed galls correspond to the gall drawn in
Wells (1916, Fig. 13), a stunted example of the one
of the same species he drew in his Fig. 12.

Collections of galls.—ALaBaMA: Auburn
(glabra, ovata, tomentosa); Oak Mt. St. Pk, Shelby Co.
(ovata). ARxkansas: Beulah (fomentosa); Chester
(texana); London (tomentosa); Magazine Mt., Logan
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Co. (texana); Piney (texana). CONNECTICUT: Amston
(ovata); Meriden (ovata); New Haven (glabra);
Phoenixville (ovata); Plaintield (ovata); Westchester
(ovata). Georcia: Forsyth (glabra, ovata); Lizella
(ovata, tomentosa. ILLiNois: Highland (laciniosa);
Marshall (tomentosa). INpDIANA: New Castle
(glabra); Spencer Co. (ovata). KENTUCKY: Pennyrile
St. Pk, Christian Co. (glabra); Winchester (laciniosa).
MaINE: Eliot (fomentosa). MARYLAND: Beltsville,
USDA Agricultural Research Center (glabra, tomen-
tosa); Clarksburg (tomentosa); College Park (glabra);
Ellicott City (tomentosa); Gaithersburg (tomentosa);
Kemp Mill (glabra); Lusby (glabra, tomentosa);
Ridgely (tomentosa); St. Leonard (tomentosa); Silver
Spring (glabra); Spencerville (tomentosa); Wheaton
(glabra). MassacHUSETTSs: vic. Worcester (Carya sp.,
Thompson 1915: 89, Fig. 226); Wrentham (ovata).
Mississippl: Natchez Trace Pkwy, Mile 123, Rankin
Co. (tomentosa); nr. Sessums, Oktibbeha Co. (ovata).
Missourt: Conway (texana); Holly Ridge State For.,
Stoddard Co. (glabra, tomentosa); Wildwood (fo-
mentosa). New HampsHIRE: Kingston (ovata). NEw
York: Nassau (Carya sp.); New York (Carya sp,
Beutenmiiller 1904: 27, fig. 57). NorTH CAROLINA:
Alberta (glabra), Providence (glabra, tomentosa).
Omio: Hocking Co. (Carya spp., Wells 1916: Figs.
12, 13); Huron Co. (C. glabra, Sears 1914: Fig. 17).
OxrLaHoMA: Sallisaw  (tomentosa). TENNESSEE:
Greene Co., [ 81, Mile 38.5 (tomentosa); Jackson (to-
mentosa); Lebanon (glabra); Mohawk (tomentosa).
VIRGINIA: Warren Co., Blue Ridge Pkwy Mile 4.6
(ovata); Huntley Meadows Pk, Fairfax Co. (tomen-
tosa); Ladysmith (tomentosa); 1 81, Mile 13.9, Wash-
ington Co. (ovata). WAsHINGTON, DC: Walter Reed
Army Medical Center (fomentosa); unspecified
(Carya sp. (syntypes)). WEsT VIRGINIA: Beech Fork
St. Pk, Wayne Co. (fomentosa); Cacapon (ovata);
Cooper’s Rock St. Pk, Preston Co. (glabra); 6 mi
NW Hedgesville (ovata).

Specimens of C. caryaecola examined.—CoN-
NECTICUT: Amston, IX-19-1994 (larvae). KENTUCKY:
Winchester, 1X-22-1995 (larvae). MARYLAND:
Beltsville, USDA Agricultural Research Center,
IX-28-1999, VII-1-2000, & VI1I-25-2000 (larvae);
Clarksburg, V-23-2000 (larvae) & X-4-2005 (pupal
exuviae, 1V-1-2006, & pupa, taken from gall 1V-
12-2006); Gaithersburg, X-4-1994 (larva); Kemp
Mill, 1X-6-2003 (larvae); Lusby, IX-16-2003 (<%,
pupae, em. [V-10-2004); Spencerville, X-7-2004
(larvae); Wheaton, X-12-1997 (larvae). MASSACHU-
SeTTS: Wrentham, 1X-20-1994 (larvae). OKLAHOMA:
Sallisaw, IX-9-2004 (larvae). TENNESSEE: Toma-
hawk, IX-12-2004 (larvae). VirGINiA: Huntley

Meadows Pk, Fairfax Co., VIII-30-2000 (larvae).
WEsT VIRGINIA: 6 mi NW Hedgesville, VIII-
27-2000 (larvae).

Caryomyia cilidolium Gagné, new species

Description.—Gall (Figs. 51-52).—Occasional,
known only from C. cordiformis of the Apocarya
section; found singly, usually on lower leaf sur-
face, rarely on upper, usually between but occa-
sionally on veins; 3.1-3.9 mm in height, spher-
oidal, slightly longer than wide, base broadly
rounded to truncate in profile, apex with small
central nipple surrounded by extensive areola
that with pressure can separate from gall; surface
not sticky, occasionally slightly bumpy, tan to
brown, with few to many short, fine, white hairs
not obscuring surface, areola usually paler than
surrounding surface; base with deep, wide, circu-
lar indentation; wall firm, brittle, almost uni-
formly thin, larval chamber glabrous, with longi-
tudinal ridges. For notes on galls of related
species, see below under affinities.

Adult: Head: Antenna with 12 flagellomeres.
Each of the 12 male flagellomeres (as in Fig. 240)
evenly cylindrical, girdled by 8-9 more or less par-
allel, occasionally interconnected, appressed cir-
cumfila interspersed with setae and covered with
setulae. Female flagellomeres with anastomozing
circumfila on venter (as in Fig. 241). Labella fused,
the pair semicircular, setulose but asetose. Thorax:
Wing length 2.1-2.2 mm (n=2) in male, 3.1 mm
(n=1) in female. Male abdomen: Third through
seventh tergites each with posterior setae continu-
ous across width in mostly double, partly triple
row; eighth tergite weakly sclerotized, with short
posterior setae. Genitalia (Fig. 251): hypoproct
broadest posteriorly and expanded posteroven-
trally to partly cover sides of aedeagus, each of the
2 lobes with 2-3 apical setae, dorsal surface com-
pletely covered with setulae; aedeagus tapering
gradually from wide base to narrow apex; gonos-
tylus dorsoventrally flattened, the tooth large,
dorsoventrally compressed. Female abdomen:
Third through seventh tergites each with posterior
setae in 3 horizontal rows laterally, thinning to 2,
then one, with slight medial interruption in setae;
eighth tergite more weakly sclerotized than pre-
ceding tergite, with weak posterior setae numer-
ous laterally, continuing mesally in single, sparse
row. Ninth segment (as in Fig. 261) pliable except
for slender dorsal sclerite, with numerous apico-
lateral and ventral setae, none longer than the
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cerci, the two groups separated laterally. Cerci
elongate-ovoid in lateral view, pointed apically,
fused dorsally for about 1/2 length.

Pupa (as in Figs. 193-194): Antennal bases elon-
gate, in ventral view parallel, closely adjacent,
rounded anteriorly, the apices dorsoventrally flat-
tened. Face with longitudinal impression running
along length, a slight anteromesal convexity pos-
terior to each antennal base, and without antero-
lateral pair of horizontal incisions. Frons and
clypeus slightly convex. Abdominal tergal spin-
ules all similarly small.

Larva: Third instar (Figs. 230-231): Length
2.0-2.9 mm (n=10). Body dorsoventrally flattened,
elongate-ovoid, broadly rounded anteriorly,
spindleform posteriorly. Head directed ventrally,
surmounted dorsally by collar segment. Spatula
(Fig. 277) with pointed anterior tooth and broad
shaft. Papillac prominently raised above sur-
rounding surface, without setae. Lateral papillae 2
on each side of spatula. Six dorsal papillae on first
7 abdominal segments. Body covered with verru-
cae. Terminal segment as long as eighth, rounded.
Second instar: Length 1.0 1.4 mm (n=10). Collar
segment with patch of enlarged spicules on each
side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft. Six
dorsal papillae on first 7 abdominal segments.
Bases of dorsal and pleural papillae raised, papil-
lae asetose.

Type material —Holotype: Third instar, from
gall on C. cordiformis, Ellicott City, Maryland, IX-
2-2000, R.J. Gagné, deposited in USNM.

Etymology.—The name cilidolium is a noun
combining the Latin ciliatus (fuzzy) and dolium
(jar), with reference to the fuzzy, barrel-like gall.

Affinities.—Caryomyia cilidolium, C. hirtidolium,
C. tuberidolium, and C. viscidolium form similarly
shaped, spheroidal, thin walled galls (Figs. 43-52).
Attheir apexis a large, circular areola surrounding
asmall central nipple. With a little pressure the cir-
cular apex can be broken off as a unit from the rest
of the gall and forms the exit from which pupae
emerge in spring. Galls of C. cilidolium occur only
on bitternut of the Apocarya section of Carya, usu-
ally on the lower surface, and are covered with
sparse, fine, short hairs. The other three species of
this group occur on the Eucarya section. Galls of C.
hirtidolium are hairy, much more so than those of C.
cilidolium, so that the long hair obscures the gall
surface. Galls of C. tuberidolium and C. viscidolium
are both sticky, the former very much so and also
bumpy and more spherical, the latter merely

slightly resinous and smooth. A major difference
between these two last species is that C. tuberi-
dolium occurs on the underside of the leaf (except
for one example known to me) while C. viscidolium
occurs on the upperside. This difference indicates
a different egg-laying strategy by the female.

The pupal stages are known for all except C.
hirtidolium, both sexes for C. cilidolium and C. visci-
dolium, and the female for C. tuberidolium. The
known pupal and adult stages are each very simi-
lar among species, as are the larvae. Females of
this group have the shortest ovipositors for the
genus, and the pupae and male genitalia are dis-
tinctive. Pupae of this group lack spiny setulae on
the pupal abdomen, as do C. albipilosa and C. strio-
lata, but the second instars, unlike those two
species, have a spatula.

One of the most striking characteristics of this
group is the male antenna that, instead of having
three separate circumfila as do all other Cary-
omyia, is instead girdled by 8-10 occasionally in-
terconnected, unlooped circumtfila reminiscent of
those found in Polystepha of the tribe Asphondyli-
ini. Females also have extra anastomozing strands
of circumfila on the venter of the flagellomeres.
Labella are completely joined mesally and lack se-
tae, unlike all other Caryomyia species. Pupae in
this group of species are distinct from all other
Caryomyia in the shape of the antennal bases and
the lack of horizontal facial incisions with pro-
truding lower lips, but they do have a characteris-
tic anteromesal facial prominence and a longitudi-
nal facial furrow. The pupae show some similarity
to that of C. urnula, except that the antennal horns
are differently shaped. The third instars of this
group are active, large, dorsoventrally flattened
and have a spatula with a single anterior tooth.
The head is situated ventrally with the dorsal part
of the neck segment projecting over it. The dorsal
and pleural papillae are on prominent lobes. The
posterior end of the larva is generally rounded
and as long as the previous segment.

The larval spatulas of the four species in this
group are each distinctive. That of C. cilidolium
has the anterior corners of the shaft rounded, that
of C. viscidolium has a very long tooth compared to
the shaft, and the shaft of C. tuberidolium is greatly
widened anteriorly and posteriorly.

Biological notes.—In mid-June in the eastern
panhandle of West Virginia fresh galls were green
and brittle and with either second or third instars.
In London, Arkansas, galls collected on Sept. 14
still contained second instars.
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Collections of galls (all from Carya cordi-
formis).—ARKANSAS: London. CONNECTICUT: Meri-
den, Thomaston. ILuinois: Highland. INDIANA:
Plainville. MARYLAND: Cabin John; Ellicott City;
Kensington; Long Beach; Potomac; Ridgely;
Wheaton. Missourr: Holly Ridge State For., Stod-
dard Co.; Oregon Co., junc. Rts. 11 & 142. Ngw
Jersey: Columbia. New YoRrk: Ithaca; Ravena.
PENNSYLVANIA: Pavia. TENNEsSee: Gatlinburg. VER-
MONT: Guilford. WeST VIRGINIA: Falling Waters.

Specimens of C. cilidolium examined.—
ARrkaNnsas: London, 1X-10-2004 (larvae). Con-
NECTICUT: Meriden, 1X-16-1992 (larvae). ILLINOIS:
Highland, IX-8-2004 (larva). INDIANA: Plainville,
IX-7-2004 (larva). MARYLAND: Ellicott City, IX-
2-2000 (larvae); Kensington, IX-28-2000 (larva);
Ridgely, 1X-23-1999 (larvae); Wheaton, IX-1-1994
& VII-11-2000 (larvae). New York: Ithaca, IX-
3-2003 (larvae). VErRMONT: Guilford, IX-7-2005
(larvae; 1 4,1 ?, pupae, em. IV-15 to 28-2006).
WEsST VIRGINIA: Falling Waters, VI-21-2004 (lar-
vae), X-2005 (larva; 2 &, pupae, em. IV-12-2006).

Caryomyia conoidea Gagné, new species

Description.—Gall (Figs. 137-138): Occasional,
on Eucarya hickories; single or in groups, on lower
leaf surface between veins; height 3.8-5.0 mm,
generally conical, edge at base rounded, base ad-
jacent to leaf uniformly hard, conical and often
with cylindrical extension at apex, sides develop-
ing longitudinal ridges and furrows upon matu-
rity; green to red or brown surface smooth, with
sparse, short, erect, white to tan hairs not obscur-
ing surface; base with central, circular, shallow
depression, leaf with short, irregular exfoliation
surrounding basal connection to gall; larval cham-
ber basal, depressed-ovoid, lined with yellowish
membrane, contrasting with brown to purple,
large-celled, spongy, viscous tissue surrounding
larval chamber that shrivels with age and tra-
versed by bundle of fibers between larval cham-
ber and gall apex. This gall is most similar to that
of C. sanguinolenta, q.v. for remarks.

Adult (Fig. 183-185): Head: Antenna with 12
flagellomeres; male flagellomeres scarcely bi-
nodal (as in Fig. 237), only slightly narrowed be-
yond basal circumfilum, circumfila loops short,
subequal in length; female flagellomeres with 2
horizontal circumfila connected by 2 vertical
strands. Labella separated from one another ante-
riorly, hemispherical, short-setose, short-setulose.
Palpus 3 to 4 segmented. Thorax: Wing length

2.2-2.7 mm in male (n=5); 3.1-3.5 mm in female
(n=5). Male abdomen: Third through seventh ter-
gites each with posterior setae continuous across
width, in mostly single row; eighth tergite with
several posterolateral setae. Genitalia (as in Figs.
247-248): hypoproct broadest near apex, slightly
concave posteromedially, margin setose except in
concavity, dorsal setulae only on distal third;
aedeagus furrowed apically and ventrally. Gonos-
tylus broad at apex. Female abdomen (Figs.
183-185): Third through seventh tergites each
with posterior setae continuous across width, in
mostly single row, usually double at lateral limits;
eighth tergite not less sclerotized than seventh
and posterior row of setae in mostly single row
but double laterally. Ninth segment pliable except
for slender dorsal sclerite, setae sparse laterally,
mostly as long as cerci, setae more numerous ven-
trally. Cerci ovoid in lateral view, fused dorsally
for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.8-2.8 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 312) with long, nearly parallel sided,
apically notched tooth and long shaft. Papillae
without setae, their bases not raised. Lateral
papillae 2 on each side of spatula. Only 4 dorsal
papillae on first 7 abdominal segments. Abdomi-
nal segments with rounded verrucae extensively
covering dorsum and with horizontal rows
of spicules on venter anterior to sternal papillae
and posterior to ventral papillae. Terminal seg-
ment shorter than eighth. Second instar: Length
1.0-1.4 mm (n=5). Collar segment with patch of
enlarged spicules on each side. Spatula with
acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae slightly raised, papillae asetose.
Only 4 dorsal papillae on first 7 abdominal seg-
ments.

Type material—Holotype: Third instar, left
specimen of two on slide, from gall on C. glabra,
Wheaton Park, Montgomery Co., Maryland, X-
12-1997, R.]J. Gagné, deposited in USNM.

Etymology—The name conoidea is a Latin ad-
jective referring to the conical shape of the gall.
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Affinities.—See under C. sanguinolenta, from
which this species differs in the shape of the gall.
Biological note.—In spring the pupa emerges
from the base of the gall (as in Fig. 136).
Collections of galls.—CoONNECTICUT: Amston
(ovata); Danbury (ovata); Hartland (ovata); Harwin-
ton (ovata); Litchfield (ovata); Meriden (glabra);
New Haven (glabra); Oakville (ovata); Phoenixville
(ovata); Plainfield (ovata); Thomaston (ovata);
Westchester (ovata). KENTUCKY: Grayson Lake St.
Pk, Carter Co. (tomentosa); Winchester (laciniosa).
MAINE: Eliot (tomentosa); North Berwick (ovata).
MaRryLaND: Ellicott City (tomentosa); Gaithersburg
(tomentosa); Lusby (tomentosa); Wheaton (glabra).
MassacHUSETTS: Holyoke (ovata); Leominster
(ovata); Merrimac (ovata); Petersham (ovata); Wren-
tham (ovata). New HampsHIRE: Barrington (ovata);
Dover (ovata); Exeter (ovata). New York: E.
Schodack (Carya sp.); Herkimer (ovata); Ithaca
(ovata); Ravena (glabra, ovata). NORTH CAROLINA:
Kannapolis (glabra). Onio: Hocking St. For., Hock-
ing Co. (ovata). ONTARIO: Dundas (ovata). PENNSYL-
VANIA: Julian (glabra); Pavia (ovata); Schellsburg
(ovata). WasHINGTON, DC: National Arboretum
(glabra). WesT VIrGINIA: Cooper’s Rock St. Pk, Pres-
ton Co. (glabra); 6 mi. NW Hedgesville (tomentosa).
Specimens of C. conoiden examined.—CoON-
NECTICUT: Amston, IX-19-1994 (larvae); Hartland,
IX-7-2005 (larvae; 5 &, 3 @, pupae, em. IV-15 to
28-2006); Harwinton, IX-6-2005 (larva); New
Haven, IX-19-1994 (larvae); Phoenixville, IX-
20-1994 (larvae); Plainfield, VIII-27-1988 (larvae).
KenTUCKY: Winchester, [X-22-1995 (larvae).
MaiNe: North Berwick, IX-21-1994 (larva). MARY-
LanD: Ellicott City, IX-20-2000 (larva); Gaithers-
burg, X-4-1994 & VIII-20-2000 (larvae); Wheaton,
X-12-1997 (larvae). MASSACHUSETTS: Petersham,
IX-6-2000 (2 &, ?, em. IV-2001); Wrentham, IX-
20-1994 (larvae). NEw HAMPSHIRE: Barrington, IX-
22-1994 (larvae; 10 8, 9 2, pupae, em. IV-1995);
Exeter, 1X-21-1994 (larvae). NORTH CAROLINA:
Kannapolis, IX-18-2000 (larvae). ONTARIO: Dun-
das, VIII-17-1994 (larvae). WasHINGTON, DC: Na-
tional Arboretum, X-28-2002 (larvae; 4 &,5 2, pu-
pae, em. IV-2003). WEST VIRGINIA: 6 mi. NW
Hedgesville, X-1-1995 & VIII-8-2000 (larvae).

Caryomyia cucurbitata Gagné, new species

Description.—Gall (Figs. 149-151): Infrequent,
on Eucarya hickories; on lower leaf surface, single
or in row along major vein; length 3.0-5.0 mm,
spheroidal at base, abruptly narrowed to slender

neck of variable length, digitate at apex; yellow
with spherical, red, resinous dots and sparse long
or short white hair not obscuring surface, the neck
brown or black, with white hairs; base with circu-
lar, shallow, central excavation; larval chamber
basal, ovoid, white, surrounded by green tissue
turning brown and woody; a bundle of fibers
present between larval chamber and gall apex.
The gall shows some similarity with that of C.
ansericollum but the latter is not covered with
resinous dots and occurs only on bitternut. Also
generally close in shape is the gall of C. echinata
but the latter is covered with long, stiff, straight
hairs and occurs on the leaf lamina rather than the
vein.

Adult: unknown.

Pupa (Figs. as for 213-214): Antennal bases py-
ramidal, moderately separated, acutely pointed
apicolaterally. Face with anterolateral pair of hori-
zontal incisions, their posterior lip protruding to
form a craterlike concavity. Frons and clypeus
strongly protruded ventrally. Abdominal terga
with several anterior rows of enlarged spinules.

Larva: Third instar: Length 1.7-2.5 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 308) with long, nearly parallel-sided,
apically-notched tooth and long shaft, widest an-
teriorly, tapered beyond. Papillae without setae,
bases not raised. Lateral papillae 2 on each side
of spatula. Only 4 dorsal papillae on first 7 ab-
dominal segments. Abdominal segments with
rounded verrucae covering dorsum at midlength
and horizontal rows of spicules on venter ante-
rior to sternal papillae and posterior to ventral
papillae. Terminal segment shorter than eighth.
Second instar: Length 0.9-1.1 mm (n=7). Collar
segment with patch of enlarged spicules on each
side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft.
Bases of dorsal and pleural papillae not raised,
papillae asetose. Only 4 dorsal papillae on first 7
abdominal segments.

Type material —Holotype: Third instar, from
gall on C. tomentosa, Lusby, Maryland, IX-16-2003,
RJ. Gagné, deposited in USNM.

Etymology—The name cucurbitata, a Latin ad-
jective meaning pumpkin-like, refers to the gen-
eral resemblance of the gall to a pumpkin.

Affinities.—See discussion under C. inclinata.

Collections of galls.—AraBamMa: Auburn (to-
mentosa); Greenville (tomentosa). ARKANSAS:
Chester (texana). KENTUCKY: Brownsville (tomen-
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tosa); My Old Kentucky Home St. Pk, Nelson Co.
(ovata, tomentosa). MARYLAND: Beltsville, USDA
Agricultural Research Center (fomentosa); Clarks-
burg (tomentosa); Ellicott City (tomentosa); Gaith-
ersburg (fomentosa); Lusby (tomentosa); Ridgely (to-
mentosa). Missourr: St. Clair (tomentosa). NORTH
CaroLINA: Alamance (tomentosa). Onio: Hocking
St. For, Hocking Co. (fomentosa). TENNESSEE:
Mohawk (tomentosa). WEST VIRGINIA: 6 mi NW
Hedgesville (ovata).

Specimens examined.—ALABAMA: Auburn, IX-
19-2000 (larvae); Greenville, 1X-20-2000 (larvae).
ARrkANSsAS: Chester, IX-9-2004 (larvae). KENTUCKY:
Brownsville, 1X-21-1995 (larvae). MARYLAND:
Beltsville, USDA Agricultural Research Center, V-
5-1994 & VIII-31-2004 (larvae); Clarksburg, X-
4-2005 (larvae; pupa excised from gall III-
28-2006); Gaithersburg, X-4-1994 (larvae); Lusby,
IX-16-2003 (larvae); Ridgely, 1X-23-1999 (larvae).
Missourtr: St. Clair, 1X-8-2004 (larva). NorTH CAR-
oLiNA:  Alamance, 1X-18-2000 (larvae). Omio:
Hocking St. For., Hocking Co., IX-19-1995 (lar-
vae). TENNESSEE: Mohawk, 1X-12-2004 (larvae).
WesT VIRGINIA: 6 mi NW Hedgesville, VIII-
27-2000 (larvae).

Caryomyia cynipsea (Osten Sacken)

Cecidomyia cynipsea Osten Sacken 1862: 193; Felt 1918: 47
(Caryomyia); Gagné 2004: 276, as unplaced sp. of Ce-
cidomyiinae.

Description.—Gall (Figs. 162-164): Rare, on
Eucarya hickories; on lower leaf surface, along
midrib; 2.6-5.0 mm in height, irregularly sphe-
roid, smooth, hairless, yellow turning brown; base
with irregular, shallow, central excavation;
woody, polythalamous, with numerous, discrete,
irregularly ovoid, smooth walled, larval cham-
bers. This is the only polythalamous gall formed
by a Caryomyia. Some other species, e.g., C. aggre-
gata, may appear to be so because their galls will
occasionally be found so crowded as to be par-
tially fused, but below each larval chamber will be
a basal connection to the leaf. The gall of C.
cynipsea has a single connection to the vein.

Adult (female only): Head: Antenna with 12
flagellomeres; female flagellomeres mostly with 2
horizontal circumfila connected by 2 vertical
strands. the basal circumfilum on the 2 basal fla-
gellomeres doubled. Labella separated from one
another, rounded anteriorly, hemispherical, short-
setulose, without setae. Palpus 4 segmented. Tho-

rax: Wing length 3.6 mm in female (n=1). Female
abdomen: Third through eighth tergites usually
with posterior setae in 2-3 lateral rows, some-
times almost joined mesally, especially on poste-
rior segments, setae not as long or strong on
eighth as on previous tergite. Ninth segment (Fig.
264) broad, pliable except for slender dorsal scle-
rite, setae shorter than cerci, in separate dorsolat-
eral and ventral groups. Cerci elongate-ovoid in
lateral view, fused dorsally on basal third.

Pupa (as for Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 2.2-3.7 mm (n=7).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 311) with elongate, parallel-sided,
apically notched tooth and strong shaft. Papillae
without setae, their bases not raised. Lateral
papillae 3 on each side of spatula. Six dorsal papil-
lae on first 7 abdominal segments. Abdominal
segments extensively covered with verrucae
mesodorsally and antero- and posteroventrally.
Terminal segment shorter than eighth. Second in-
star: Not seen.

Type material. —Syntypes: galls and larva, from
Carya sp., vic. Washington, DC, July, Osten Sacken,
evidently lost. No examples exist in either the
MCZ or the USNM. Neotype designated here: third
instar (middle of 5 specimens on slide), from gall
on C. glabra, Wheaton Park, Wheaton, Maryland,
VI11-7-1985, R.J. Gagné, deposited in USNM.

Affinities.—This species forms the only poly-
thalamous gall in the genus. The female is distinc-
tive for its short, deep ovipositor with short setae.

Biological notes.—In Spencerville, MD, on July
7, 2004, two separate young galls were found,
each containing many first instars in discrete
chambers, showing that the gall is truly polythala-
mous (Fig. 162). Third instars were found in galls
from the same site the same year in mid-Septem-
ber. The following spring 3 females were reared,
all emerging from separate exit holes from one of
the galls.

Collections of galls.—Grorala: Forsyth (glabra,
ovata). MARYLAND: Wheaton (glabra); Gaithersburg
(fomentosa); Spencerville (fomentosa).

Specimens of C. cynipsea examined.—GEORGIA:
Forsyth, IX-22-2000 (larvae). MARYLAND: Gaith-
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ersburg, X-4-1994 (larvae); Spencerville, IX-
20-2004 (larvae; 3 %, pupae, em. IV-2-2004);
Wheaton, VIII-7-1985 (larvae).

Caryomyia deflexipili Gagné, new species

Description.—Gall (Figs. 66-67): Occasional, on
Eucarya hickories, but not east of the Appalachi-
ans, except for New England and on the Georgia
Piedmont; single or dispersed, on lower leaf sur-
face between veins; 2.8-3.7 mm in height, spheri-
cal with small umbo at apex; green, becoming tan
to brown, surface matte, non-sticky, with short,
sparse, white, decumbent hairs not obscuring sur-
face; base with small conical pedicel, leaf irregu-
larly exfoliate surrounding base of gall; wall firm,
brittle, uniformly thin, enclosing glabrous, longi-
tudinally ridged larval chamber of same shape as
gall. This gall is most similar to that of C. glau-
ciglobus (Fig. 68), which, instead of having a
sparse covering of deflexed hairs, is naked and
covered with a bluish bloom.

Adult: Head: Antenna with 18-21 flagellom-
eres in male, 19-20 in female; each of the male fla-
gellomeres (as in Fig. 237) scarcely binodal, area
between nodes marked mainly by lack of setulae
and slight compression between basal and middle
circumfila, circumfila loops short, subequal in
length; female flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
separated from one another anteriorly, hemi-
spherical, short-setose, short-setulose. Palpus 4-
segmented. Thorax: Wing length 2.3-2.4 mm in
male (n=2); 2.8-3.3 mm in female (n=2). Male ab-
domen: Third through seventh tergites each with
posterior setae in 3—4 rows laterally, narrowing to
1-2 mesally; eighth tergite without posterior se-
tae. Genitalia: hypoproct broadest before poste-
rior convex margin, margin setose, dorsally with
setulae only on apical fourth; aedeagus evenly
cylindrical, wide, notched apically. Female ab-
domen: Third through seventh tergites as for
male; eighth tergite not so strongly sclerotized as
preceding tergite, with few posterior setae, the se-
tae not as long as on seventh tergite. Ninth seg-
ment pliable except for slender dorsal sclerite that
widens apically to invest part of cerci, setae sparse
laterally, mostly as long as cerci, setae more nu-
merous ventrally, mostly shorter than lateral se-
tae. Cerci elongate-ovoid in lateral view, fused
dorsally for about 1/2 length.

Pupa (as in Figs. 203-204): Antennal bases
oblique in ventral view, converging and narrow-

ing anteriorly, their narrowly rounded apices
closely adjacent. Face with anterolateral pair of
horizontal incisions, their posterior lip protruding
to form concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar (Figs. 226-228): Length
1.7-3.4 mm (n=6). Body elongate-fusiform, broad
and knobby anteriorly, strongly tapered posteri-
orly. Head directed ventrally. Spatula (Fig. 298)
with parallel-sided, deeply notched anterior tooth
and parallel-sided shaft not appreciably wider
than tooth. Papillae without setae, their bases
prominently raised, especially those of dorsal,
pleural, and terminal papillae. Lateral papillae 3
on each side of spatula. Six dorsal papillae on first
7 abdominal segments. Abdominal segments com-
pletely covered by verrucae. Terminal segment ta-
pered to narrow terminus, prolonged beyond the
ventrally disposed terminal papillae, appreciably
longer than eighth segment. Second instar:
Length 0.9-1.4 mm (n=8). Collar segment with
patch of enlarged spicules on each side. Spatula
with apically pointed tooth and longer, wider
shaft. Bases of dorsal and pleural papillae raised
but asetose. Six dorsal papillae on first 7 abdomi-
nal segments. Collar segment with enlarged group
of spicules anterolaterally. Spatula with rectangu-
lar shaft and large pointed tooth. Dorsal and pleu-
ral papillae with short setae, their bases raised.

Type material. —Holotype: Third instar (middle
of 3 larvae on slide), from gall on C. ovata, Amston,
Connecticut, [X-17-1999, R.]. Gagné, deposited in
USNM.

Etymology—The name deflexipili is a noun
formed from the Latin deflexus (decumbent) and
pilus (fine hair) with reference to the fine decum-
bent hair on the gall surface.

Affinities.—This species is remarkable and
unique in the genus for having an augmented
number, 18 or more, of antennal flagellomeres. In
many ways it is most like C. glauciglobus, but
adults have not yet been reared for the latter
species. Both have similarly-shaped galls but with
distinctively different surfaces, that of the present
species with short, decumbent hairs, that of C.
glauciglobus without hairs and glaucous. Larvae of
both are generally similar, particularly for their
ventrally-directed heads, fusiform shape, and
very long terminal segment. The two differ in the
shape of the spatula.

Biological notes.—Pupae exit from the side of
the gall in April and May after winter diapause.
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Collections of galls.— ArkaNsas: Chester (tex-
ana); Palestine (ovata); Winslow (ovata). CONNECTI-
cut: Amston (ovata); Danbury (ovata); Hartland
(ovata); Harwinton (ovata); Hopeville (ovata); Litch-
field (ovata); Meriden (ovata); Phoenixville (ovata);
Plainfield (ovata); Thomaston (ovata). GEORGIA: 8
km E Fort Valley (pallida); Lizella (ovata). ILLINOIS:
Dexter (laciniosa); Highland (laciniosa); Marshall
(tomentosa). INDIANA: Richmond (fomentosa);
Spencer Co. (ovata). KENTUCKY: Winchester (laci-
niosa). MAINE: Eliot (fomentosa); North Berwick
(ovata). MassAcHUSETTs: Great Barrington (ovata);
Holyoke (ovata). Mississipp:  Noxubee Natl
Wildlife Ref. (ovata). Missouri: Rolla (texana);
Wildwood (tomentosa). NEw HAMPSHIRE: Barring-
ton (ovata); Exeter (ovata); Greenland (ovata); Sea-
brook (ovata). NEw Jersey: Columbia (ovata). NEw
York: Herkimer (ovata); Ithaca (ovata); Ravena
(glabra, ovata); Saratoga Springs (ovata). OHiO:
Hocking St. For., Hocking Co. (ovata); St. Clairs-
ville ((tomentosa); Summerford (tomentosa). PENN-
syLvaNia: Kirby (ovata); Mooresville (tomentosa);
Schellsburg (ovata). TENNESSEE: Gatlinburg (ovata);
Jackson (tomentosa). WEsT VIRGINIA: Cacapon
(ovata); 6 mi NW Hedgesville (ovata).

Specimens of C. deflexipili examined.—CoN-
NECTICUT: Amston, IX-17-1999 (larvae); Hartland,
IX-7-2005 (larvae; pupal exuviae, 1 3,7 2, em. IV-
15 to V-2-2006); Phoenixville, [X-20-1994 (larvae).
Greoraia: Lizella, X-12-1993, ]. & R. Payne (lar-
vae). INp1aNA: Spencer Co., IX-20-1995 (larvae).
KenTucky: Winchester, [X-22-1995 (larvae).
MaiNg: North Berwick, [X-22-1994 (larvae). NEw
HampsHIRE: Barrington, [X-22-1994 (larvae); Ex-
eter, IX-21-1994 (larvae). NEw YORK: Saratoga
Springs, 1X-25-1994 (larvae). Onio: Hocking St.
For., Hocking Co., IX-19-1995 (larvae). WEST VIRr-
GINIA: 6 mi NW Hedgesville, 1X-4-19- to X-17-
1999 & VII- 26-2000 (larvae), & X-2000 (larvae; 2
3,2 ?,em. IV-2001).

Caryomyia echinata Gagné, new species

Gall (Figs. 14, 152-153): Rare, on Eucarya hicko-
ries west of the Appalachian Mts; on lower leaf
surface, between veins; length 2.4-5.0 mm, spher-
oidal at base, tapering abruptly to long, narrow
neck, 24 parted apically; covered with long, stiff,
brown hairs mixed with short, soft brown hairs,
surface obscured; base with circular, shallow, cen-
tral depression; larval chamber basal, ovoid,
white to violet, remainder of gall made up of

green tissue turning brown and woody; a bundle
of fibers present between larval chamber and gall
apex. See under C. inclinata for similar species.
This gall is the only woody Caryomyia gall that is
covered with very long, stiff hairs and occurs be-
tween instead of on veins.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.7-2.2 mm (n=6).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 315) with long, nearly parallel-sided, api-
cally-notched tooth and long shaft. Papillae with-
out setae, their bases not raised. Lateral papillae 2
on each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
with rounded and pointed verrucae covering dor-
sum across midlength and horizontal rows of
pointed spicules across venter anterior to sternal
papillae and posterior to ventral papillae. Termi-
nal segment shorter than eighth. Second instar:
Not seen.

Type material. —Holotype: Third instar, from
gall on C. texana, Rolla, Missouri, IX-8-2004, R.J.
Gagné, deposited in USNM.

Etymology.—The name echinata is a Latin ad-
jective meaning spiny, with reference to the long,
stiff hairs covering the gall.

Affinities.—See discussion under C. inclinata.

Collections of galls.—ARKANsAs: Beulah (to-
mentosa); 2 mi S DeQueen (fontentosa); Rt.1 at Red
River, Little River Co. (tonentosa). ILLiNois: Mar-
shall (fomentosa). Mississippr: Natchez Trace Pkwy,
Mile 193, Choctaw Co. (pallida, tomentosa); Nox-
ubee Natl Wildlife Ref., Oktibbeha Co. (ovata); 7
mi E Starkville (pallida). Missour:: Conway
(ovata); Rolla (texana). Onio: Gypsum (ovata, Wells
1916: Fig. 14); Summerford (fomentosa). ONTARIO:
Dundas (ovata). TExas: Daingerfield St. Pk, Morris
Co. (tomentosa).

Specimens of C. echinata examined.—ARKAN-
sas: Beulah, IX-10-2004 (larvae). Missourr: Rolla,
IX-8-2004 (larva). Onio: Summerford, IX-6-2004
(larvae).

Caryomyia eumaris Gagné, new species

Description.—Gall (Figs. 9a, 88-89): Common,
found on Eucarya hickories; usually single or scat-
tered, attached to small veins on lower leaf sur-
face; 2.2-2.7 mm in length, recumbent, subovoid
except for apical, curved, tapered extension;
rough textured, white, green, to tan, with short,
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sparse, white hairs not obscuring surface; base of
gall with short, central conical projection sur-
rounded by shallow, circular indentation; wall
firm, brittle, uniformly thin, larval chamber
glabrous with longitudinal ridges following gall
axis from leaf vein connection to recurved apex.
This gall is most similar to that of C. recurvata but
has a rough surface with sparse hair. The gall of C.
recurvata has a hairless, smooth, glaucous surface.

Adult (female only): Head: Antenna with 12 fla-
gellomeres, flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands (as in Fig.
238). Labella separated from one another anteri-
orly, hemispherical, short-setose, short-setulose.
Palpus 4 segmented. Thorax: Wing length 1.8-1.9
mm (n=2). Abdomen: Third through seventh ter-
gites each with single posterior row of setae con-
tinuous across width, eighth tergite without setae.
Ninth segment pliable except for slender dorsal
sclerite, setae sparse laterally, mostly as long as
cerci, setae more numerous ventrally. Cerci ovoid
in lateral view, fused dorsally for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.2-1.7 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 291) with tooth nearly parallel-sided,
usually narrowed toward apex, notched at apex,
the shaft wide anteriorly, narrowed beyond.
Papillae without setae, their bases not raised. Lat-
eral papillae 2-3 on each side of spatula. Only 4
dorsal papillae present on first 7 abdominal seg-
ments. Abdomen with small field of verrucae at
midlength of dorsum, usually only around the 2
lateralmost pairs of dorsal setae, but occasionally
more extensive, and with horizontal rows of
spicules present on venter anterior to sternal
papillae and a few rows of spicules along poste-
rior margin. Terminal segment shorter than
eighth. Second instar: Length 0.7-0.8 (2). Collar
segment with patch of enlarged spicules on each
side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft.
Bases of dorsal and pleural papillae not raised,
papillae asetose. Only 4 dorsal papillae present on
first 7 abdominal segments.

Type material.—Holotype: Third instar, from
gall on C. tomentosa, Entomology Road, BARC,
Beltsville, Maryland, IX-26-1993, R.]. Gagné, de-
posited in USNM.

Etymology—The name eumaris is a Greek
noun for Persian shoe, with reference to the re-
cumbent gall’s upturned apex.

Affinities.—Galls of several other species, C.
procumbens, C. recurvata, C. spinulosa, and C. su-
pina, have similar attachments to leaf veins, grow
horizontally, are thin-walled but brittle, and have
longitudinally ridged larval chambers. Larvae of
all are generally similar with narrow but two-
toothed spatulas and only four dorsal papillae on
each abdominal segment. The adult stage has
been reared for only two species of this group,
the female for C. eumaris and the male for C.
recuruvata.

Biological notes.—In mid-June in central
Maryland, galls are small to full-grown, green and
soft, and contain first instars. By end of June
through August, most galls examined contained
second instars but a few still had first instars. By
end of August galls mostly contained third instars
and many galls were turning or had turned red.

Collections of galls.—ArLaBamA: Ashville (to-
mentosa); Auburn (ovata, tomentosa); Greenville (to-
mentosa). ARKANSAs: Beulah (tomentosa); 2 mi S De-
Queen (tomentosa); 3 mi S Harrison (tomentosa);
Osage (tomentosa). CoNNecTiCUT: Oakville (ovata);
Phoenixville (ovata); Plainfield (ovata); Southbury
(tomentosa); Westchester (ovata). FLoriDA: Chatta-
hoochee (tomentosa); Gainesville (tomentosa);
Ponce de Leon (glabra). GEORGIA: Lizella (ovata, to-
mentosa). IuiNnois: Dexter (laciniosa, tomentosa).
Kentucky: Brownsville (tomentosa); Grayson
Lake St. Pk, Carter Co. (ovata); Winchester (glabra).
LouisiaNa: Lake Bistineau St. Pk, Webster Parish
(tomentosa). MARYLAND: Beltsville, USDA Agricul-
tural Research Center (tomentosa); Brighton (fo-
mentosa); Calverton (tomentosa); Clarksburg
(glabra, tomentosa); College Park (glabra); Ellicott
City (tomentosa); Gaithersburg (tomentosa); Kemp
Mill (glabra); Lusby (tomentosa); Potomac (tomen-
tosa); Ridgely (glabra, tomentosa); Silver Spring (fo-
mentosa); Spencerville (tomentosa); Wheaton (fo-
mentosa). MASSACHUSETTS: Merrimac (ovata).
Mississiprl: Noxubee Natl Wildlife Ref., Oktib-
beha Co. (tomentosa); 7 mi E Starkville (tomentosa).
Missourt: Holly Ridge State For., Stoddard Co.
(tomentosa); Conway (ovata). NEw YORK: Ravena
(ovata). NortH CAROLINA: Alamance (tomentosa);
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Fayetteville (tomentosa); Providence (tomentosa);
Rowland (tomentosa). Onio: Hocking Co. (ovata,
Wells 1916: Fig. 9a). OkLaAHOMA: Sallisaw (tomen-
tosa). SouTH CAROLINA: Georgetown (tomentosa).
TeNNEssEE: Crossville (pallida, tomentosa); Dan-
dridge (tomentosa); Greene Co., I 81, Mile 38.5 (to-
mentosa); Mohawk (tomentosa). Texas: Dainger-
field St. Pk, Morris Co. (tomentosa). VIRGINIA:
Carson (tomentosa); Dinwiddie (tomentosa); Hunt-
ley Meadows Pk, Fairfax Co. (tomentosa); Lady-
smith (tomentosa); Radford (tomentosa); Skippers
(tomentosa). WAsSHINGTON, DC: National Arbore-
tum (glabra, tomentosa); Walter Reed Army Med-
ical Center (tomentosa).

Specimens of C. eumaris examined.—ARKAN-
sas: Osage, IX-9-2004 (larva). CONNECTICUT:
Phoenixville, 1X-20-1994 (larvae). KENTUCKY:
Brownsville, X-21-1995 (larvae); Grayson Lake St.
Pk, Carter Co., 1X-22-1995 (larvae); Winchester,
IX-22-1995 (larvae). MARYLAND: Beltsville, USDA
Agricultural Research Center, IX-26-1993 (larvae),
IX-23-2005 (pupal exuviae, 3 ¢, em. [V-10-2006);
Ridgely, X-1999 (larvae; 2 ¢, pupa, em. IV-2000),
X-6-2005 (larvae); Silver Spring, IX-17-1993 (lar-
vae). SoutH CAROLINA: Georgetown, X-1-2005,
D. & B. Gagné (larvae).

Caryomyia flaticrustum Gagné, new species

Description.—Gall (Figs. 16a, 78-81): Com-
mon, on Eucarya hickories; on lower leaf surface
between veins, usually clustered; 2-4 mm in
height, usually longer than wide, conical to cylin-
drical, deeply concave apically, walls encircling
concavity flared outwards, cylindrical, or in-
grown toward apex as to form nearly complete
false chamber, base of concavity with short central
umbo; green at first, drying to tan or brown, walls
surrounding concavity soft, eventually turning
mucilaginous and contracting to form circular
brown crust atop basal portion of gall; leaf with
only slight exfoliation surrounding conical base of
gall; lateral wall of larval chamber firm, brittle,
thin apical wall usually thicker, larval chamber
glabrous, with longitudinal ridges. When dried
this gall simulates that of C. melicrustum but the
gall of the latter is surrounded basally with an ex-
tensive, thick leaf exfoliation.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres (as in Fig. 237) scarcely bin-
odal, only slightly narrowed beyond basal cir-
cumfilum, circumfila loops short, subequal in

length; female flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
separated from one another anteriorly, hemi-
spherical, short-setose or asetose, setulose. Palpus
4 segmented. Thorax: Wing length 1.6-2.0 mm in
male (n=5); 1.4-2.2 mm in female (n=5). Male ab-
domen: Third through seventh tergites each with
posterior setae in single row, continuous across
width; eighth tergite without posterior setae. Gen-
italia (as in Figs. 247-248): gonostylus tooth nearly
as wide as gonostylus; hypoproct broadest near
apex, concave posteromedially, margin setose ex-
cept in concavity; setulose dorsally only on distal
third; aedeagus furrowed apically and ventrally.
Female abdomen: Third through seventh tergites
each with single row of posterior setae, continu-
ous across width; eighth tergite without posterior
setae. Ninth segment pliable except for slender
dorsal sclerite, setae sparse laterally, mostly as
long as cerci, setae more numerous ventrally.
Cerci ovoid in lateral view, fused dorsally for
about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.8-2.2 mm (n=6).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 289) with anterior tooth narrowing from
base to slightly notched or erose apex, shaft wide
anteriorly, tapering abruptly and linear beyond.
Papillae without setae, their bases not raised. Lat-
eral papillae 2 on each side of spatula. Only 4 dor-
sal papillae on first 7 abdominal segments. Ab-
dominal segments essentially smooth dorsally,
occasionally with some verrucae around lateral
pairs of dorsal papillae, with fine, pointed
spicules on venter anterior to sternal papillae and
without spicules posteriorly. Terminal segment
shorter than eighth. Second instar: Length 0.6-0.9
mm (n=5). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider, concave-
sided shaft. Bases of dorsal and pleural papillae
not raised, papillae asetose. Only 4 dorsal papillae
on first 7 abdominal segments.

Type material.—Holotype: Specimen on left of
two on slide, third instar, from gall on C. tomen-
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tosa, BARC, Beltsville, Maryland, IX-30-2003, R.J.
Gagné, deposited in USNM.

Etymology.—The name flaticrustum, a noun, is
formed from the Latin flatus for puff of air and
crustum for tart, with reference to the ephemeral
apical funnel-like ring of tissue that shrinks atop
the tart-like base of the gall.

Affinities.—Caryomyia flaticrustum, C. levicrus-
tum, C. melicrustum, and C. striolacrustum are four
common, widely distributed species on the Eu-
carya section with diminutive, more or less dis-
coid galls with conical bases (Figs. 78-87). The
main differences among the four species are in the
shape and surface texture of the galls. That of C.
flaticrustum, has a soft, sticky, concave apex that
eventually contracts to form a thick crust. These
mature galls simulate somewhat galls of C. meli-
crustum, except that galls of the latter are sub-
tended by a definite exfoliation of the leaf. Larvae
of all four species are generally similar with a
fairly smooth integument and cruciform spatula.
The spatula tooth is barely notched in three
species, but acutely pointed in C. levicrustum.

Collections of galls.—ArAaBAMA: Ashville (to-
mentosa); Auburn (ovata, tomentosa), Greenville (to-
mentosa); Oak Mt. St. Pk, Shelby Co. (ovata, pallida).
ARKANsAs: Beulah (tomentosa); Chester (texana); 2
mi S DeQueen (texana, tomentosa); 3 mi S Harrison
(tomentosa); London (tomentosa); Magazine Mt.,
Logan Co. (ovata, texana, tomentosa); Osage (texana,
tomentosa); Palestine (ovata, tomentosa); Piney (tex-
ana); Rt.1 at Red River, Little River Co. (tomentosa).
ConNNEcTICUT: Amston (ovata); Meriden (glabra,
ovata); New Haven (glabra); Phoenixville (ovata);
Plainfield (ovata); Southbury (glabra, tomentosa);
Westchester (ovata). FLorRIDA: Ponce de Leon
(glabra). GEOrGIa: Carnesville (glabra); 8 km E Fort
Valley (pallida); Forsyth (glabra, ovata); Lizella
(ovata, tomentosa). ILLINOIS: Dexter (laciniosa, tomen-
tosa); Marshall (tomentosa). INDIANA: Spencer Co.
(ovata). KeNTucky: Brownsville (tomentosa);
Grayson Lake St. Pk, Carter Co. (tomentosa); More-
head (tomentosa); My Old Kentucky Home St. Pk,
Nelson Co. (ovata); Pennyrile St. Pk, Christian Co.
(glabra, ovata); Winchester (lacinosa). MAINE: North
Berwick (ovata). MARYLAND: Beaver Dam (tomien-
tosa); Beltsville, USDA Agricultural Research Cen-
ter (glabra, tomentosa); Brighton (tomentosa);
Calverton (tomentosa); Clarksburg (glabra, tomen-
tosa); College Park (glabra); Ellicott City (tomen-
tosa); Gaithersburg (tomentosa); Lusby (glabra,
tomentosa); Piney Grove (ovata); Potomac (tomen-

tosa); Ridgely (glabra, tomentosa); Silver Spring
(glabra, tomentosa); Snow Hill (tomentosa); Spen-
cerville (tomentosa); Wheaton (glabra, tomentosa).
MassAacHUserTs: Great Barrington (ovata); Holy-
oke (ovata); Merrimac (ovata); Petersham (ovata);
Wrentham (ovata). Missourt: Conway (ovata, tex-
ana); Crowley Ridge Roadside Pk, Stoddard Co.
(glabra, tomentosa); Holly Ridge State For., Stod-
dard Co. (glabra, tomentosa); Rolla (texana); Wild-
wood (fomentosa). Mississier: Natchez Trace
Pkwy, Mile 193, Choctaw Co. (glabra, pallida, to-
mentosa); Noxubee Natl Wildlife Ref., Oktibbeha
Co. (ovata, tomentosa); nr. Sessums, Oktibbeha Co.
(ovata); 7 mi E Starkville (pallida). Missourr: St.
Clair (tomentosa). New HAMPSHIRE: Barrington
(ovata); Dover (ovata); Kingston (ovata). NEw JEr-
seY: Columbia (ovata); Nyack (tomentosa); Colum-
bia (tomentosa). New York: Ithaca (ovata); Saratoga
Springs (ovata). NORTH CAROLINA: Alamance (to-
mentosa); Alberta (glabra); Dortches (tomentosa);
Fayetteville (tomentosa); Gastonia (tomentosa);
Providence (glabra, tomentosa); Rowland (tomen-
tosa); Wise (tomentosa). OHio: Hocking St. For,
Hocking Co. (tomentosa); Hocking Co. (Carya sp.,
Wells 1916: Fig. 16a); St. Clairsville (tomentosa).
OxLAHOMA: Sallisaw (tomentosa). PENNSYLVANIA:
Pavia (ovata); Schellsburg (glabra). SoutH CARr-
OLINA: Georgetown (fomentosa); Richland Co. TEN-
NEsSEE: Crossville (pallida); Dandridge (tomentosa);
Dickson (tomentosa); Gatlinburg (glabra, tomen-
tosa); Greene Co., I 81, Mile 38.5 (ovata, tomentosa);
Jackson (tomentosa); Lebanon (glabra); Mohawk
(tomentosa). Texas: Daingerfield St. Pk, Morris Co.
(tomentosa). VIRGINIA: Warren Co., Blue Ridge
Pkwy Mile 4.6 (ovata); Carson (tomentosa); Dinwid-
die (glabra, tomentosa); Huntley Meadows Pk, Fair-
fax Co. (tomentosa); Ladysmith (tomentosa); Rt. 81,
mi. 13.9, Washington Co. (ovata). WASHINGTON,
DC: National Arboretum (glabra, tomentosa); Wal-
ter Reed Army Medical Center (tomentosa). WEST
VIRGINIA: Beech Fork St. Pk, Wayne Co. (tomen-
tosa); Cooper’s Rock St. Pk, Preston Co. (glabra); 6
mi. NW Hedgesville (tomentosa).

Specimens of C. flaticrustum examined.—ILLI-
Nois: Dexter, X-8-2004 (larvae; 3 @, em. IV-11-
2005). MARYLAND: Beltsville, USDA Agricultural
Research Center, IX-8-2002 (larvae; 5 8,2 ¢, pu-
pae, em 1V-2003) & IX-30-2003 (larvae; 3 &, 3 @,
pupae, em 1V-11-2004); College Park, IX-23-2003
(larvae; 2 8,2 ?, pupae, em. IV-11-2004); Ridgely,
IX-2-2000 (larvae; 3 &, 2 2, em. IV-2001), IX-
11-2003 (larvae). NortH CAROLINA: Providence,
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IX-18-2000 (larvae). Texas: New Waverly, X-6-
2001 (larvae).

Caryomyia glauciglobus Gagné, new species

Description.—Gall (Figs. 68-69): Occasional,
on Eucarya hickories; single or dispersed on lower
leaf surface, between veins; 3.6—4.2 mm in height,
spherical with small umbo at apex, green becom-
ing tan to brown, smooth, not sticky, hairless, cov-
ered with blue-gray powdery bloom; base with
small conical pedicel, leaf with irregular exfolia-
tion around base of gall; wall firm, brittle, uni-
formly thin, larval chamber glabrous with longi-
tudinal ridges. This gall appears superficially
similar to those of C. deflexipili and C. caryae be-
cause of their spherical shape without conspicu-
ous hairs. Galls of C. deflexipili have deflexed, fine
hair that is detectable with a hand lens, while
galls of C. caryae are sticky to the touch and not
glaucous.

Adult and pupa: Unknown.

Larva: Third instar: Length 3.2-4.5 mm (n=6).
Body elongate-fusiform, broad and knobby ante-
riorly, strongly tapered posteriorly. Head directed
ventrally. Spatula (Fig. 299) with parallel-sided,
deeply notched anterior tooth and parallel-sided
shaft not appreciably wider than tooth. Papillae
without setae, their bases prominently raised, es-
pecially those of dorsal, pleural, and terminal
papillae. Lateral papillae 3 on each side of spatula.
Six dorsal papillae on first 7 abdominal segments.
Abdominal segments completely covered by ver-
rucae. Terminal segment tapered to narrow termi-
nus, prolonged beyond the ventrally disposed ter-
minal papillae, appreciably longer than eighth
segment. Second instar: Not seen.

Type material.—Holotype: Third instar, from
gall on C. ovata, Amston, Connecticut, IX-7-1999,
R.J. Gagné, deposited in USNM.

Etymology.—The name glauciglobus is a noun
formed from the Latin glaucus (bluish gray) and
globus (globe), referring to the blue-powdery,
spherical gall.

Affinities.—See under C. deflexipili.

Collections of galls.—CoNNEcCTICUT: Amston
(ovata); Danbury (ovata); Litchfield (ovata); Meri-
den (ovata); Phoenixville (ovata). GEorGiA: Forsyth
(glabra); Lizella (tomentosa). INDIANA: Spencer Co.
(ovata). Kentucky: Winchester (laciniosa). MAINE:
North Berwick (ovata). MARYLAND: Beltsville,
USDA Agricultural Research Center (fomentosa).

MassAcHUSETTs: Magnolia (Carya sp.); Petersham
(ovata); Wrentham (ovata). MississIPPL: nr. Ses-
sums, Oktibbeha Co. (ovata). NEw York: Herkimer
(ovata); Ithaca (ovata). New York: Albany (Carya
sp.); Orchard Park (Carya sp.); Ravena (ovata).
Omniro: Hocking St. For.,, Hocking Co. (tomentosa);
St. Clairsville (tomentosa). TENNESSEE: Jackson (fo-
mentosa). WEST VIRGINIA: Beech Fork St. Pk,
Wayne Co. (ovata); Cacapon (ovata); 6 mi NW
Hedgesville (ovata).

Specimens of C. glauciglobus examined.—CoN-
NECTICUT: Amston, IX-17-1999 (larva); Danbury,
IX-6-2005 (larvae). Kentucky: Winchester, IX-
22-1995 (larva). MAINE: North Berwick, IX-21-
1995 (larvae). MAsSSACHUSETTS: Petersham, IX-
7-2000 (larvae). New York: Ithaca, IX-3-2003
(larva). Onio: Hocking St. For., Hocking Co., IX-
19-1995 (larvae). TENNESSEE: Jackson, [X-11-2004
(larva). WEsT VIRGINIA: 6 mi NW Hedgesville, VI-
25-2004 (larvae).

Caryomyia glebosa Gagné, new species

Description.—Gall (Figs. 130-131): Rare but
widespread, on Eucarya hickories; on lower leaf
surface on vein; 3.0-3.2 mm in height, conical,
hairless, brown to blood-red, bumpy, the bumps
sometimes yellow; base with narrow, circular,
shallow, central excavation; larval chamber basal,
ovoid, lined with yellowish pellicle, remainder of
gall tissue large-celled, blood-red, viscous, tra-
versed between larval chamber and apex of gall
by bundle of long fibers. The gall of this species is
the only soft, conical Caryonyia gall that is hairless
and covered with bumps.

Adult and pupa: Unknown.

Larva: Third instar (Figs. 223-225): Length 1.7-
2.2 mm (n=6). Body cylindrical, anterior and pos-
terior ends broadly rounded. Head directed ante-
riorly. Spatula (Fig. 307) with long, nearly paral-
lel-sided, apically-notched tooth and long shaft
widest just posterior to tooth, parallel-sided be-
yond. Papillae without setae, their bases not
raised. Lateral papillae 2 on each side of spatula.
Only 4 dorsal papillae on first 7 abdominal seg-
ments. Abdominal segments with rounded verru-
cae covering dorsum at midlength and horizontal
rows of spicules on venter anterior to sternal
papillae and posterior to ventral papillae. Termi-
nal segment shorter than eighth. Second instar:
Length 0.8-1.5 mm (n=6). Collar segment with
patch of enlarged spicules on each side. Spatula
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with acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae slightly raised, asetose. Only 4
dorsal papillae on first 7 abdominal segments.

Type material. —Holotype: Third instar, from
gall on C. tomentosa, Wildwood, Missouri, IX-
8-2004, R.J. Gagné, deposited in USNM.

Etymology.—The name glebosa is an adjective
from the Latin meaning bumpy and refers to the
characteristic surface on the gall of this species.

Affinities.—Galls of this species resemble
somewhat those of C. turbanella because of the
conical shape and at least partly bumpy surface.
Larvae of the two species are similar, but adults of
C. glebosa are not yet known.

Collections of galls.—ARKANsAs: 3 mi S Harri-
son (tomentosa). CONNECTICUT: Meriden (ovata);
Phoenixville (ovata). ILLiNois: Marshall (tomen-
tosa). MARYLAND: Kemp Mill (glabra); Gaithersburg
(tomentosa); Silver Spring (glabra); Spencerville (to-
mentosa). Missourt: Wildwood (tomentosa). NORTH
CAROLINA: Wise (tomentosa). TENNESSEE: Dandridge
(tomentosa); Dickson (tomentosa). WEST VIRGINIA:
Cacapon (ovata).

Specimens of C. glebosa examined.—ILLINOIS:
Marshall, IX-7-2004 (larvae). MARYLAND: Gai-
thersburg, X-4-1994 (larvae); Silver Spring, IX-
22-1993 (larvae); Spencerville IX-21-2003 (larvae).
Missourt: Wildwood, IX-8-2004 (larvae).

Caryomyia guttata Gagné, new species

Description.—Gall (Figs. 154-155): Found
commonly but only on the central Florida en-
demic, scrub hickory, of the Eucarya section; on
lower leaf surface on vein, occasionally on leaf
rachis, usually clustered in a row along major vein
and often coalescing in series; 3-6 mm in height,
spheroid basally, usually teardrop shaped, the
apex tapering to a point; surface rugose, covered
with tiny, red-brown and/or gold, resinous dots
(as is the tree) and sparse setae; base with circular
to irregular, shallow, central excavation; wall
woody, thick, larval chamber basal, irregularly
ovoid, glabrous, green to brown, a bundle of
fibers present between apex of larval chamber
and gall apex. This is the only hickory gall with
such a local distribution and the only one known
to occur sometimes on the leaf rachis. Galls resem-
ble most those of C. aggregata and C. holotricha in
shape but lack a dense covering of long hair and
have no intrusion of hairs into the larval chamber.

As are galls of C. aggregata, galls of C. guttata are
found in close series along leaf veins.

Adult and pupa: Unknown.

Larva: Third instar: Length 2.4-3.5 mm (n=6).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 321) with single tooth tapering from
wide base to pointed apex and with shaft broad
anteriorly and tapering beyond. Papillae without
setae. Lateral papillae 2 on each side of spatula.
Only 4 dorsal papillae on first 7 abdominal seg-
ments. Abdominal segments with dorsum exten-
sively covered with verrucae and venter spiculose
anterior to sternal papillae and on posterior third.
Terminal segment shorter than eighth. Second in-
star: Not seen.

Type material.—Holotype: Third instar, right-
most of 3 specimens on slide mount, from gall on
C. floridana, St. Lucie, Florida, XI-7 to 12-2002,
K. Hibbard, deposited in USNM.

Etymology.—The name guttata is a Latin adjec-
tive meaning speckled, with reference to the resin-
flecked surface of the gall.

Affinities.—See discussion under C. inclinata.

Collections of galls.—FLormpA (all on Carya
floridana): Avon Park; Ft. Pierce; St. Lucie; Vero
Beach; White City. ’

Specimens of C. guttata examined.—FLORIDA:
Avon Park, XI-7 to 12-2002 (larvae); St. Lucie, XI-7
to 12-2002 (larvae), White City, XI-7 to 12-2002
(larvae).

Caryomyia hirtidolium Gagné, new species

Description.—Gall (Figs. 49-50): Occasional, on
Eucarya hickories; on lower leaf surface, between
veins; 3.0-3.9 mm in height, spheroidal, slightly
longer than wide, base broadly rounded to trun-
cate in profile, apex with small central nipple sur-
rounded by extensive areola that with pressure
can separate from gall; covered with long, silvery
brown to brown hair obscuring surface, the hair
denser and longer, rosette-like, on areola; base
with wide, deep, circular indentation; wall firm,
brittle, almost uniformly thin, larval chamber
glabrous, with longitudinal ridges. For notes on
galls of related species, see under C. cilidolium.

Adult and pupa: Unknown.

Larva: Third instar: Length 2.8-3.8 mm (n=10).
Body dorsoventrally flattened, elongate-ovoid,
broadly rounded anteriorly, spindleform posteri-
orly. Head directed ventrally, surmounted dor-
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sally by collar segment. Spatula (Fig. 278) with
pointed anterior tooth and long, broad shaft.
Papillae without setae, their bases raised. Lateral
papillae 2 on each side of spatula. Six dorsal papil-
lae on first 7 abdominal segments. Body covered
with verrucae. Terminal segment as long as
eighth, rounded posteriorly. Second instar:
Length 1.2 mm (n=1). Collar segment with patch
of enlarged spicules on each side. Spatula with
acutely triangular® anterior tooth and longer,
wider, concave-sided shaft. Six dorsal papillae on
first 7 abdominal segments. Bases of dorsal and
pleural papillae elongate, asetose.

Type material. —Holotype: Third instar, from
gall on C. fomentosa, Lusby, Maryland, IX-16-2003,
R.J. Gagné, deposited in USNM.

Etymology.—The name hirtidolium, a noun,
combines the Latin words hirtus (hairy) and
dolium (jar) and refers to the hairy, barrel-like gall.

Affinities.—See under C. cilidolium.

Collections of galls.—ALaBAMA: Auburn
(ovata); Greenville (tomentosa); Oak Mt. St. Pk,
Shelby Co. (ovata). ARKANSAS: Beulah (tomentosa).
ConnNecTicuT:  Phoenixville (ovata). GEORGIA:
Forsyth (glabra); Lizella (tomentosa). MARYLAND:
Beltsville, USDA Agricultural Research Center (to-
mentosa); Brighton (tomentosa); Clarksburg (tomen-
tosa); Ellicott City (tomentosa); Gaithersburg (to-
mentosa); Kemp Mill (¢labra); Lusby (tomentosa); St.
Leonard (tomentosa); Snow Hill (tomentosa). OKLA-
HOMA: Sallisaw (tomentosa). SouTH CAROLINA:
Georgetown (tomentosa). VIRGInIA: Radford (to-
mentosa). WASHINGTON, DC: National Arboretum
(tomentosa); Walter Reed Army Medical Center (to-
mentosa).

Specimens of C. lirtidolium examined.—ALa-
BaMA: Greenville, IX-20-2000 (larva). ARKANSAS:
Beulah, IX-10-2004 (larva). MaRYLAND: Beltsville,
USDA Agricultural Research Center, VIII-25-2000
(larvae); Lusby, IX-16-2003 (larva); Silver Spring,
IX-6-2003 (larvae).

Caryomyia hirtiglobus Gagné, new species

Description.—Gall (Figs. 53-54): Occasional,
found on Encarya hickories; single or clustered, on
lower leaf surface between veins; 2.5-3.0 mm in
height, depressed-spherical, occasionally weakly
conical apically; covered with short, thick, brown
hair obscuring gall surface; base of gall at center
with short, conical pedicel at center of circular in-
dentation, the corresponding leaf connection sur-

rounded by inconspicuous exfoliation of the leaf;
wall firm, brittle, uniformly thin except slightly
thicker at apex; larval chamber of same shape as
gall, without conspicuous extension into basal
pedicel, glabrous, green to purple, with longitudi-
nal ridges. In outward appearance the gall of this
species is generally similar to those of other
spherical, hairy galls, especially those made by C.
purpurea and C. holotricha, but when cut longitudi-
nally, the gall’s uniformly thin wall and its conical
connection to the leaf will serve to distinguish it
from otherwise superficially similar galls.

Adult: Head: Antenna with 12 flagellomeres, in
male a short 13th flagellomere without circumfila
present; each of regular 12 male flagellomeres (as
in Fig. 239) binodal with definite internode and
neck, circumfila with short loops, their bases
widely separated; female flagellomeres with 2
horizontal circumfila connected by 2 vertical
strands. Labella separated from one another ante-
riorly, hemispherical, short-setose, short-setulose.
Palpus 4-segmented. Thorax: Wing length 3.3-3.4
mm in male (n=2), 3.1-3.4 mm in female (n=4).
Male abdomen: Third through eighth tergites
each with posterior setae separated into 2 lateral
groups, in single to double rows; eighth tergite
not more weakly sclerotized than seventh. Geni-
talia: hypoproct parallel-sided, slightly concave
posteromesally, margin setose, dorsum setulose
only apically; apex of aedeagus convex. Female
abdomen: Third through seventh tergites each
with posterior setae in 2 lateral, mostly double
rows; eighth tergite more weakly sclerotized than
preceding tergite, with posterior setae only later-
ally and not as long as on preceding tergite. Ninth
segment pliable except for dorsal sclerite that
widens from base to apex, setae sparse laterally
and ventrally, many longer than cerci. Cerci ovoid
in lateral view, fused dorsally for about 2/3
length.

Pupa (Figs. 199-200): Antennal bases oblique in
ventral view, converging and narrowing anteri-
orly, their rounded apices closely adjacent. Face
with anterolateral pair of horizontal incisions,
their posterior lip protruding to form concavity.
Frons and clypeus strongly protruded ventrally.
Abdominal terga with several anterior rows of en-
larged spinules.

Larva: Third instar: Length 2.0-2.6 mm (n=10).
Body dorsoventrally flattened, elongate-ovoid,
rounded at ends, segments convex. Head directed
antero-ventrally. Spatula (Fig. 283) with 2 widely
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separated anterior teeth, shaft widest anteriorly,
narrowing abruptly to posterior half. Papillae
mostly on short lobes, dorsals and pleurals with
setae, also ventrals with setae on first through sev-
enth abdominal segments. Lateral papillae usu-
ally 2, occasionally 3 on each side of spatula. Six
dorsal papillae on first 7 abdominal segments.
Body entirely covered with verrucae. Terminal
segment as long as eighth. Second instar: Length
0.6-1.2 mm (n=9). Collar segment with patch of
enlarged spicules on each side. Spatula present,
with acutely triangular anterior tooth and longer,
elliptical shaft. Dorsal and pleural papillae raised,
about as long as wide, without setae. Six dorsal
papillae on first 7 abdominal segments.

Type material —Holotype: Third instar, from
gall on C. tomentosa, Silver Spring, Maryland, IX-
17-1993, R.J. Gagné, deposited in USNM.

Etymology.—The name hirtiglobus is a noun in
apposition formed from the Latin hirtus (hairy)
and globus (globe) with reference to the hairy,
spherical gall.

Affinities.—This species forms a natural group
with C. caryae and C. shmoo because of the general
shape of the gall and the similarity of the larvae,
particularly the 2 widely separated anterior teeth
of the third instar spatula. A difference between
this species and the other two is the lack of setae
on the dorsal and pleural papillae of the second
instar. See under C. caryae for further discussion.

Biological notes.—Galls of various sizes were
first noticed on June 16 in central Maryland, with
first instars in the smaller galls, second instars in
the larger. The hair covering the gall is at first
white, turning to brown by the time the gall is full
size. Galls cut open on July 27 contained either sec-
ond or third instars, both instars very active when
touched. Their ventrally situated heads are closely
appressed to the gall tissue so that the leading
edge of the larva as viewed dorsally is the prono-
tum. Small specimens of third instars seen on Au-
gust 19 were closely appressed to the curved gall
interior. By mid-September fully-developed third
instars are opaque white and stout with expanded
segments, and are no longer so closely appressed
to the larval chamber surface.

Collections of galls.—Arasama: Ashville (to-
mentosa); Auburn (fomentosa); Greenville (tomen-
tosa). ARKANSAS: Beulah (tomentosa); 2 mi S De-
Queen (tomentosa); London (tomentosa); Palestine
(ovata); Piney (texana). CONNECTICUT: Amston
(ovata); Meriden (glabra); Plainfield (ovata);

Westchester (ovata). FLoriDA: Gainesville (glabra,
tomentosa). GEorGlA: 8 km E Fort Valley (pallida);
Lizella (tomentosa). KeENTUCKY: Grayson Lake St.
Pk, Carter Co. (ovata). MARYLAND: Beltsville,
USDA Agricultural Research Center (glabra, to-
mentosa); Gaithersburg (fomentosa); Piney Grove
(ovata); Ridgely (tomentosa); Silver Spring (tomen-
tosa). MassacHuseTTs: Holyoke (ovata). Missis-
sipPl: Noxubee Natl Wildlife Ref., Oktibbeha Co.
(tomentosa); 7 mi E Starkville (pallida, tomentosa).
Missourt: Holly Ridge St. For, Stoddard Co.
(glabra, tomentosa). New York: Hyde Park (ovata);
Ithaca (ovata). NorTH CAROLINA: Gastonia (fomen-
tosa). OKLAHOMA: Sallisaw (fomentosa). TENNESSEE:
Mohawk (tomentosa). VIRGINIA: Huntley Mead-
ows Pk, Fairfax Co. (tomentosa); Ladysmith (to-
mentosa). WASHINGTON, DC: National Arboretum
(tomentosa). WEST VIRGINIA: Beech Fork St. Pk,
Wayne Co. (tomentosa).

Specimens of C. hirtiglobus examined.—
ARkaNsas: Piney, X-10-2004 (larvae). CONNECTI-
cuT: Amston, IX-19-1994 (larva). GEORGIA: 8 km E
Fort Valley, X-11-1993, ]. & R. Payne (larvae). KEn-
TucKy: Grayson Lake St. Pk, Carter Co., IX-
22-1995 (larvae). MaryLAND: Beltsville, USDA
Agricultural Research Center, X-5-1994 (larvae) &
X-13-1999 (larvae; 3 ¢, pupae, emerged 1V-2000);
Gaithersburg, X-4-1994 (larvae); Ridgely, IX-
23-1999 (larvae); Silver Spring, IX-20-1988, IX-
17-1993, VII-27-1994, & VIII-1-2000 (larvae). NEw
York: Hyde Park, IX-26-2004 (larva); Ithaca, IX-
3-2003 (larva). OxLaHOMA: Sallisaw, 1X-19-2004
(larvae). VIRGINIA: Ladysmith, IX-23-2000 (larvae;
2 3,1 %, pupae, em. IV-2001). WasHINGTON, DC:
National Arboretum, V-24-1994 (larvae).

Caryomyia holotricha (Osten Sacken)

Cecidomyia holotricha Osten Sacken 1862: 193; Felt 1909:
293 (Caryomyia).

Dirhiza caryae Felt 1907: 47; Felt 1921: 101 (Caryomyia, as
synonym of C. holotricha); Gagné 2004: 100, as junior
synonym of C. caryae (Osten Sacken).

Description.—Gall (Figs. 116-117): Common,
on Eucarya hickories; usually clustered, on lower
leaf surface between veins; 2.5-4.5 mm in height,
from depressed-spherical with slight peak to
onion shaped; with long, thick, brown hair ob-
scuring gall surface; base with circular, deep, cen-
tral excavation, leaf without exfoliation surround-
ing connection; larval chamber basal, ovoid,
floccose, green to brown, occasionally with slight
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violet hue, a tuft of brown hairs issuing from apex
of larval chamber at end of fibrous bundle that
terminates at gall apex; gall wall thick, woody.
Galls are superficially similar to those of C. aggre-
gata and C. purpurea because of their dense hair
covering. Osten Sacken (1862) described two
kinds of galls for this species. One kind is limited
here as C. holotricha by the designation of the lec-
totype that shows a characteristic intrusion of
hairs from the gall apex into the larval cavity. The
other kind presumably belongs to C. aggregata but
none of Osten Sacken’s galls of that sort remain.
Unlike galls of C. holotricha that are usually dis-
crete and grow between veins, those of C. aggre-
gata appear in closely packed rows along the
midrib. It is not always possible to differentiate
the more onion-shaped galls of C. holotricha from
those of C. purpurea without opening them to see
whether there is an apical intrusion of hairs that C.
purpurea galls do not have. In addition, the inside
surface of the C. purpurea galls is almost always
purple instead of green to brown.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres (as in Fig. 239) binodal with
definite internode and neck, circumfila loops
short, their bases widely separated; female flagel-
lomeres with 2 horizontal circumfila connected by
2 vertical strands. Labella separated from one an-
other anteriorly, hemispherical, short-setose,
short-setulose. Palpus 4 segmented. Thorax: Wing
length 2.9-3.7 mm in male (n=5), 2.3-3.9 mm in fe-
male (n=5). Male abdomen: Third through eighth
tergites each with posterior setae separated into
two extensive lateral groups, almost joining
mesally in posterior tergites, in single to double
rows, sometimes partially triple rows on posterior
tergites. Genitalia: hypoproct nearly parallel-
sided, slightly concave posteromesally, margin se-
tose except along concavity, setulose dorsally only
on apical third; apex of aedeagus rounded; gonos-
tylus not tapering, with wide tooth. Female ab-
domen: Third through eighth tergites usually
with posterior setae in 2-3 lateral rows, some-
times almost joined mesally, especially on poste-
rior segments, setae not as long or strong on
eighth as on previous tergite. Ninth segment pli-
able except for slender dorsal sclerite, setae sparse
laterally, mostly as long as cerci, setae more nu-
merous ventrally. Cerci elongate-ovoid in lateral
view, fused dorsally for about 1/2 length.

Pupa (Figs. 207-208): Antennal bases pyrami-
dal, moderately separated, acutely pointed apico-

laterally. Face with anterolateral pair of horizontal
incisions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 2.5-3.3 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 327) with anterior tooth tapering
from wide base to pointed apex, shaft widened at
both ends, attenuated along midlength. Papillae
without setae, their bases not raised. Lateral
papillae 3 on each side of spatula, occasionally 2
on one side. Six dorsal papillae on first 7 abdomi-
nal segments. Abdominal segments completely
covered with verrucae, those anteriorly and pos-
teriorly on venter spiculose. Terminal segment
shorter than eighth. Second instar: Length 2.5-3.3
mm (n=10). Collar segment with patch of en-
larged spicules on each side. Spatula with acutely
triangular anterior tooth and longer, wider, con-
cave-sided shaft. Bases of dorsal and pleural
papillae somewhat raised, asetose. Six dorsal
papillae on first 7 abdominal segments.

Type material —Caryomyia holotricha (O.S.): Lec-
totype, here designated, gall from Carya sp., Wash-
ington, DC, Osten Sacken, deposited in USNM.
Paralectotypes, 14 galls on one leaf, marked “typi-
cal form,” same data as lectotype. Osten Sacken
(1862) also evidently described for this species
galls of C. aggregata as a second form, but none of
these is present in the Osten Sacken collection. Os-
ten Sacken wrote that if there were two species in-
volved, he would retain the name for the first
form, which is done here.

Caryomyia caryae (Felt): Holotype 2, cecid. 58,
taken on hickory, V-20-1906, Albany, New York,
deposited in the New York State Museum in Al-
bany. Felt (1921) listed his C. caryae as a junior syn-
onym of both C. caryae (Osten Sacken) and C.
holotricha. Felt’s species definitely fits within the
parameters of C. holotricha. The holotype is even
labeled C. holotricha in Felt’s handwriting, so the
placement under C. caryae (O.S.) in Felt (1921) was
evidently a lapsus.

Etymology.—Osten Sacken (1862) coined the
name holotricha with reference to the hair that
completely covers the gall. The name caryae
means “of Carya.”

Affinities.—Galls of this species and of C.
thompsoni are the only ones with hairs intruding
into the larval chamber from the apex of the gall.
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The two species are alike in most particulars of
adults, pupae, and larvae, but galls of C. holotricha
lack the basal intrusion into the larval chamber
present in C. thompsoni galls and are almost al-
ways conical rather than spheroidal.

Biological notes.— In central Maryland, soft,
whitish-green galls were first noticed on June 9
and contained first instars. On June 15, galls were
nearing full size and contained first instars. By
June 17, some galls were hard and contained sec-
ond instars, as well as young hymenopterous par-
asitoids. By June 22 and through July 16, all galls
were at full size and hard. On August 3, galls con-
tained large second instars. By August 31, more
than 2/3 of the galls contained third instars. The
full-grown larva is opaque white and practically
fills the larval chamber. The exit tunnel is made to
one side of the gall.

Collections of galls.—AraBama: Ashville (to-
mentosa); Auburn (glabra, pallida, tomentosa);
Greenville (tomentosa); Oak Mt. St. Pk, Shelby Co.
(pallida). ArRkaNnsas: Beulah (tomentosa); Chester
(texana); 2 mi S DeQueen (tomentosa); 3 mi S Harri-
son (tomentosa); London (tomentosa); Magazine
Mt., Logan Co. (texana, tomentosa); Piney (texana).
ConNEcTICUT: Amston (ovata); Danbury (ovata);
Litchfield (ovata); Hartland (ovata); Meriden
(glabra, ovata); New Haven (glabra); Oakville
(ovata); Phoenixville (ovata); Southbury (glabra, to-
mentosa); Southington (ovata); Thomaston (ovata).
FLoripA:  Chattahoochee  (glabra, tomentosa);
Gainesville (glabra, tomentosa); Lake City (glabra,
tomentosa). GEORGIA: Carnesville (glabra); 8 km E
Fort Valley (pallida). ILLiNoIs: Dexter (laciniosa);
Marshall (fomentosa). INDIANA: Spencer Co. (ovata).
KenTucky: Grayson Lake St. Pk, Carter Co. (glabra,
ovata); Morehead (tomentosa); My Old Kentucky
Home St. Pk, Nelson Co. (ovata); Pennyrile St. Pk,
Christian Co. (ovata); Winchester (laciniosa).
LouisiaNa: Lake Bistineau St. Pk, Webster Parish
(texana, tomentosa). MARYLAND: Beaver Dam (to-
mentosa); Beltsville, USDA Agricultural Research
Center (tomentosa); Brighton (tomentosa); Clarks-
burg (glabra, tomentosa); Ellicott City (tomentosa);
Gaithersburg (tomentosa); Lusby (glabra, tomen-
tosa); Potomac (tomentosa); Ridgely (glabra, tomen-
tosa); Silver Spring (tomentosa); Snow Hill (tomen-
tosa); Wheaton (glabra). MassacHUsETTs: Great
Barrington (ovata); Leominster (ovata); Merrimac
(ovata); Petersham (ovata); Wrentham (ovata). Mis-
sissipPl: Natchez Trace Pkwy, Mile 123, Rankin Co.
(pallida, tomentosa); Noxubee Natl Wildlife Ref.,

Oktibbeha Co. (tomentosa). Missour: Conway
(texana); Holly Ridge State For., Stoddard Co.
(glabra); St. Clair (texana, tomentosa). NEw Hamp-
sHIRE: Kingston (ovata). NEw YORK: Albany (Carya
sp.); Hyde Park (ovata); Nassau (Carya sp.); New
York (Carya sp.); Ravena (glabra); Shokan (glabra);
West Point (Carya sp.). NORTH CAROLINA: Ala-
mance (tomentosa); Fayetteville (tomentosa); Provi-
dence (tomentosa); Rowland (tomentosa); Wise (to-
mentosa). Ownio: Hocking St. For.,, Hocking Co.
(ovata); St. Clairsville ((fomentosa); Yellow Springs
(glabra). OxLaHOMA: Sallisaw (fomentosa). PENN-
SYLVANIA: Julian (ovata); Millsboro (glabra); Schells-
burg (glabra, tomentosa). SoutH CaroLINA: Dillon
(tomentosa); Georgetown (fomentosa). TENNESSEE:
Dandridge (tomentosa); Mohawk (tomentosa).
Texas: Daingerfield St. Pk, Morris Co. (tomentosa);
New Waverly (tomentosa). VIRGINIA: Warren Co.,
Blue Ridge Pkwy Mile 4.6 (ovata); Dinwiddie (to-
mentosa); Huntley Meadows Pk, Fairfax Co. (to-
mentosa); Ladysmith (tomentosa). WASHINGTON,
DC: unspecified (Carya sp.); National Arboretum
(tomentosa); Walter Reed Army Medical Center
(tomentosa). WEST VIRGINIA: Beech Fork St. Pk,
Wayne Co. (ovata, tomentosa); 6 mi NW Hedges-
ville (tomentosa).

Specimens of C. holotricha examined.—CON-
NECTICUT: Amston, IX-19-1994 (larvae); New
Haven, IX-19-1994 (larvae); Phoenixville, IX-
20-1994 (larvae). GEoraIa: 8 km E Fort Valley, X-
11-1993, J. & R. Payne (larvae). ILLINO1S: Marshall,
IX-7-2004 (larvae). Kentucky: Winchester, IX-
22-1995 (larvae). MARYLAND: Beltsville, USDA
Agricultural Research Center, X-5-1994 & VII-
12-2000 (larvae), X-13-1999 (larvae; 3 8, 2 ?, pu-
pae, em. IV-2000), X-11-2005 (larvae; 5 &, 84 2,
pupae, em. IV-2006); Brighton, X-8-1994 (2 3,5 9,
pupae, em. IV-1995); Gaithersburg, X-3-1999 (lar-
vae); Lusby, IX-14-2005 (larvae; pupa excised
from gall IV-7-2006); Ridgely, X-2-2000 (larvae; 9
3,7 %, pupae, em. IV-2001); Silver Spring, X-
3-1993 (larvae; 2 4, 3 2, pupae, em. IV-1994);
Wheaton, X-13-1999 (larvae). MASSACHUSETTS:
Beverly, 190?, C.H. Clarke (J, 2 ¢, larva); Boston,
190?, C.H. Clarke (&, ¢, larva); Leominster, IX-
21-1994 (larva). New HampsHIRE: Kingston, IX-
21-1994 (larvae; 3 8,4 9, em. IV-1995). NEw YORK:
Albany, found on hickory, V-20-1906 ( ¢, holotype
of C. caryae (Felt)); E. Schodack, 190?, E.P. Felt (2
3,2 ?); New York City, X-15-1908, E.P. Felt (larva;
3, 9, pupae, em. IV-22-1909). NORTH CAROLINA:
Asheville, E.P. Felt, 1X-16-2006 (larva). OHio:
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Hocking St. For, Hocking Co., IX-19-1995 (lar-
vae); Yellow Springs, IX-7-2004 (larvae). Ten-
NEsSEE: Mohawk, IX-12-2004 (larvae). Texas: New
Waverly, X-2001 (3 &, 4 ¥, pupae, em. 1V-2002).
WasHINGTON, DC: unspecified (type series of C.
holotricha); National Arboretum, IX-27-2005 (lar-
vae; 3 4,12 @, pupae, em. IV-2006); Walter Reed
Army Medical Center, X-1999 (larvae; 2 ?, pupae,
em. IV-2000) and X-2004 (4 2, em. IV-1-2005).
WEsT VIRGINIA: 6 mi NW Hedgesville, IX-19-1999
(larvae).

Caryomyia inanis Felt

Caryomyia inanis Felt 1909: 292.

Description.—Gall (Figs. 8, 98-99): Occasional,
on Eucarya hickories, not found east of the Ap-
palachian Mts (Map 2); found singly or in groups
on lower leaf surface, between veins; length
2.5-4.0 mm, spheroidal at base with short to long,
foliate, papery, lateral extension forming partial
false chamber, the distal opening broadly agape to
nearly closed; apex of closed part of gall slightly
convex with central nipple often bearing thin,
horizontal, flat disk (the leaf surface beneath
which gall issued) equal to more than 1/3 gall di-
ameter; green to brown with sparse, long, white
or brown hairs not obscuring gall surface; base
with prominent conical projection in center of cir-
cular indentation, leaf with thin exfoliation sur-
rounding gall base; larval chamber ovoid, wall
firm, brittle, uniformly thin, smooth with longitu-
dinal ridges. This gall has a similar structure to
that of C. asteris, although that is not at first appar-
ent. The foliate extension of the gall of C. inanis is
vertical and tubular, while that of C. asteris is hori-
zontally disposed.

Adult: Head: Antenna with 12 flagellomeres;
each of male flagellomeres (as in Fig. 237) scarcely
binodal, distance between nodes marked mainly
by disruption of setulae and slight compression
between basal and middle circumfila, circumfila
loops short, subequal in length; female flagello-
meres with 2 horizontal circumfila connected by 2
vertical strands. Labella separated from one an-
other anteriorly, hemispherical, short-setose,
short-setulose. Palpus 4 segmented. Thorax: Wing
length 2.1-2.2 mm in male (n=2); 2.5-2.8 mm in fe-
male n=(5). Male abdomen: Third through sev-
enth tergites each with posterior setae in 2-3 rows
laterally, narrowing to 1-2 mesally; eighth tergite

without posterior setae. Genitalia: hypoproct
broadest before posterior convex margin, margin
setose, dorsal surface setulose only on apical
fourth; aedeagus evenly cylindrical, wide, barely
notched apically. Female abdomen: Third
through seventh tergites as for male; eighth ter-
gite not so strongly sclerotized as preceding ter-
gite, with 0-2 posterior weak posterior setae each
side. Ninth segment (Fig. 266) rigid, pigmented,
with sparse, long setae. Cerci pointed, almost
fully fused dorsally.

Pupa (as for Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.5-1.8 mm (n=8).
Body elongate-fusiform, anterior end broadly
rounded, posterior end tapering to weak point.
Head directed anteroventrally. Spatula (Fig. 301)
with parallel-sided, apically notched tooth and
narrow shaft. Papillae without setae, their bases
raised, especially those of dorsal, pleural, and ter-
minal papillae. Lateral papillae 3 on each side of
spatula..Six dorsal papillae on first 7 abdominal
segments. Abdominal segments completely cov-
ered with verrucae. Terminal segment as long as
eighth and nearly pointed. Second instar: Length
1.0-1.3 mm (n=4). Collar segment with patch of
enlarged spicules on each side. Spatula with
acutely triangular anterior tooth and longer,
wider, posteriorly widened shaft. Bases of dorsal
and pleural papillae raised, papillae asetose. Six
dorsal papillae on first 7 abdominal segments.

Type material—Lectotype here designated, %,
reared from Carya sp., IV-29-1909, Nassau, New
York, Cal950, deposited in New York State Mu-
seum, Albany. Paralectotype ?, same data as lecto-
type.

Etymology.— The name inanis is a Latin adjec-
tive for “empty,” probably coined with reference
to the false chamber above the larval chamber.

Affinities.—This species and C. asteris are simi-
lar for their fusiform larvae with raised, but ase-
tose papillae. An important difference between
the two is the presence in only C. asteris of setae on
the dorsal and pleural papillae of the second in-
star. Galls of the two also are generally similar, the
main difference being that the exfoliate part of the
gall beyond the larval chamber is vertical and
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continuous in C. inanis but horizontal and starlike
in C. asteris. The present species is striking for its
completely sclerotized ovipositor with its nearly
completely joined cerci. The adult stage of C. as-
teris has not yet been reared.

Biological notes.—In mid-June in eastern West
Virginia, galls were almost full grown and light
green with the exfoliate part still easily pliable
and contained second instars. In early July, galls
were still green but with third instars that were
very active when the galls were opened. In Au-
gust the galls had turned brown.

Collections of galls.—CONNECTICUT: Amston
(ovata); Danbury (ovata); Harwinton (ovata);
Hopeville (ovata); Litchfield (ovata); Meriden
(ovata); Phoenixville (ovata); Plainfield (ovata);
Southington (ovata); Thomaston (ovata). KEN-
TUucKY: My Old Kentucky Home St. Pk, Nelson Co.
(ovata); Winchester (laciniosa). MAINE: Eliot (fomen-
tosa); North Berwick (ovata). MASSACHUSETTS:
Great Barrington (ovata); Holyoke (ovata); Mag-
nolia (Carya sp.); Merrimac (ovata); Petersham
(ovata). New HampsHIRE: Exeter (ovata); Greenland
(ovata). NEw JErsEy: Worthington (ovata). NEw
York: Herkimer (ovata); Ithaca (ovata); Nassau
(Carya sp.); New York (Carya sp.); Ravena (ovata);
Shokan (tomentosa). OHio: Athens Co. (fomentosa,
Wells 1916: Fig. 8); Summerford (tomentosa). PENN-
syLvaNIA: Kirby (ovata); Pavia (ovata). TENNESSEE:
Greene Co., I 81, Mile 38.5 (tomentosa). WEST VIR-
GINIA: 6 mi NW Hedgesville (ovata, tomentosa).

Specimens of C. inanis examined.—CONNECTI-
cuT: Amston, IX-19-1994 & IX-17-1999 (larvae);
Litchfield, IX-7-2005 (7 ¢, pupal exuviae, em. IV-
24 to 25-2006); Phoenixville, IX-20-1994 (larvae).
Kentucky: Winchester, [X-22-1995 (larva). MAINE:
North Berwick, IX-21-1994 (larva). NEw Hamp-
SHIRE: Exeter, [X-21-1994 (larvae; &, 2 2, pupae,
em. IV-1995). NEw Jersey: Worthington, IX-8-2000
(larva). New York: Nassau, E.P. Felt (2 ¢, type se-
ries, em. IV-29-1909). Onio: Summerford, IX-
7-2004 (larvae). WEST VIRGINIA: 6 mi. NW Hedges-
ville, X-2000 (larvae; &, 2 ¢, em. 1V-2001), X-1-
1995, IX-19 & X-17-1999, & VII1-4-2000 (larvae).

Caryomyia inclinata Gagné, new species

Description.—Gall (Figs. 145-146): Occasional,
locally common but not east of Appalachian Mts,
on Eucarya hickories; on lower leaf surface, on
veins; length from center of base to tip 3.3-7.0
mm, leaning, irregularly conical, base prolonged

and irregularly lobed opposite direction of in-
cline, the apex with short or long taper, digitate
when long; sparsely covered with short, white
hair not obscuring green, red, to brown surface;
base at center flat or tapered to short-conical pedi-
cel; larval chamber basal, green, with longitudinal
ridges, remaining gall tissue woody. Galls are
most like those of C. ansericollum, but in that
species the base is not conspicuously flattened
and outspread to one side opposite the direction
of the cone.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres scarcely binodal, only slightly
narrowed beyond basal circumfilum, circumfila
loops short, subequal in length; female flagellom-
eres with 2 horizontal circumfila connected by 2
vertical strands. Labella separated from one an-
other anteriorly, hemispherical, short-setose,
short-setulose (as in Fig. 242). Palpus 4 seg-
mented. Thorax: Wing length 1.9-2.1 mm in male
(n=3); 2.5-2.7 mm in female (n=3). Male ab-
domen: Third through seventh tergites each with
posterior setae continuous across width, in mostly
single row; eighth tergite more weakly sclero-
tized, with 0-2 posterior setae laterally. Genitalia:
hypoproct broadest just anterior to apex, poste-
rior margin sinuous, setose except along mesal
concavity, setulose dorsally on distal fourth; apex
and venter of aedeagus furrowed. Female ab-
domen: Third through seventh tergites each with
posterior setae continuous across width, in mostly
double row laterally, tapering to single row
mesad; eighth tergite with a group of weak setae
laterally. Ninth segment (Fig. 262) pliable except
for fairly wide dorsal sclerite, setae long but
sparse. Cerci elongate-ovoid, pointed apically,
pigmented, fused dorsally on basal third.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva : Third instar: Length 1.4-2.3 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 320) with acutely pointed tooth and
elongate, wide shaft. Papillae without setae, not
conspicuously raised. Lateral papillae 2-3 on each
side of spatula. Only 4 dorsal papillae on first 7
abdominal segments. Abdominal segments with
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verrucae present at midlength on dorsum and
with spicules present anterior to sternal papillae
and on posterior third of venter. Terminal seg-
ment shorter than eighth. Second instar: Length
0.7-0.9 mm (n=6). Collar segment with patch of
enlarged spicules on each side. Spatula with
acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae not raised, papillae asetose. Only
4 dorsal papillae on first 7 abdominal segments.

Type material. —Holotype: Third instar, from
gall on C. tomentosa, 6 mi NW Hedgesville, West
Virginia, IX-19-1999, RJ. Gagné, deposited in
USNM.

Etymology.—The name inclinata is a Latin ad-
jective with reference to the gall’s leaning habit.

Affinities.—Galls of a group of five species are
conical, woody, and have more or less digitate
apices, but are still distinct in shape and vestiture.
Both sexes of the present species and the female of
C. ansericollum are known; the ovipositor of both
species is similarly long and sparsely setose. The
other three species are C. guttata, C. cucurbitata,
and C. echinata, known only from their larvae.
Larvae of all five species have only four papillae
on the first through seventh abdominal segments,
but the spatula of the last two named species are
notched anteriorly and the other three have a tri-
angular tooth.

Biological notes.— Between June and begin-
ning August in eastern West Virginia, young and
full-grown galls can be found, containing first and
second instars, respectively. By the first week of
August galls contain either second or third in-
stars. Pupae emerge through the side of the gall
near the base.

Collections of galls.—ARKANsAs: Palestine
(ovata); Winslow (ovata). CONNECTICUT: Amston
(ovata); Danbury (ovata); Hartland (ovata); Har-
winton (ovata); Hopeville (ovata); Meriden (tomen-
tosa); Phoenixville (ovata); Plainfield (ovata);
Thomaston (ovata). ILLiNnois: Dexter (laciniosa);
Marshall (tomentosa). INDIANA: Spencer Co. (ovata).
KEenTUCcKY: Grayson Lake St. Pk, Carter Co. (ovata);
My OIld Kentucky Home St. Pk, Nelson Co.
(ovata). Winchester (laciniosa). MAINE: Eliot (tomen-
tosa); North Berwick (ovata). MASSACHUSETTS:
Great Barrington (ovata); Holyoke (ovata);
Leominster (ovata); Petersham (ovata). New Hamp-
SHIRE: Barrington (ovata); Greenland (ovata). NEw
Jersey: Columbia (ovata, tomentosa). NEw YORK:
Herkimer (ovata); Ithaca (ovata); Saratoga Springs
(ovata). NorTH CAROLINA: Kannapolis (tomentosa).

Owio: St. Clairsville (tomentosa); Summerford (fo-
mentosa). ONTARIO: Dundas (ovata). TAMAULIPAS:
SW of Ciudad Victoria (ovata, var. mexicana; pho-
tos only). WEsT VIRGINIA: Cacapon (ovata); 6 mi
NW Hedgesville (ovata).

Specimens of C. inclinata examined.—CoON-
NECTICUT: Amston, IX-19-1994 & IX-17-1999 (lar-
vae); Phoenixville, IX-20-1994 (larva). KENTUCKY:
Grayson Lake St. Pk, Carter Co., IX-22-1995
(larva). MassacHUSETTS: Leominster, 1X-21-1994
(larva). New York: Herkimer , IX-4-2003 ( larvae);
Saratoga Springs, IX-25-1994 (larva). Onio: Sum-
merford, 1X-7382004 (larva). ONTARIO: Dundas,
VIII-17-1994 (larvae). WEST VIRGINIA: 6 mi NW
Hedgesville, X-1999 (larvae; &, ?, pupae, em.
IV-2000), X-2000 (larvae; &, 2 ?, em. IV-12-
2001), X-3-2003 (5 ¢, em. IV-12-2004), IX-19-1999
& VII-23-2000 (larvae), IX-30-2005 (2, em. IV-
12-2006).

Caryomyia inflata Gagné, new species

Description.—Gall (Figs. 5a, 102-103): Occa-
sional, on Eucarya hickories, but not found on At-
lantic side of Appalachians NE of central Georgia
(Map 2); usually clustered, on lower leaf surface
between veins; 2.2-4.0 mm in height, obconic, the
apical cap convex early, becoming flat or slightly
depressed at maturity, with central umbo; green,
occasionally red, turning gray or brown with age,
smooth, hairless, not sticky; base tapered to coni-
cal pedicel, leaf with slight exfoliation around
connection forming short, tubular socket and on
reverse side showing discolored convexity; inside
are a basal ovoid larval chamber and apical,
equal-sized to larger and much broader, closed,
false chamber, the basal larval chamber separated
from apical chamber by thin wall with central
umbo, walls thin, elastic at first, becoming brittle,
both chambers longitudinally striate. This gall is
most similar to that of C. tumida. The two are sim-
ilarly shaped except that the gall of C. tumida is
completely covered with short, decumbent hair.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres (as in Fig. 237) scarcely bin-
odal, distance between nodes marked mainly by
disruption of setulae and slight compression be-
tween basal and middle circumfila, circumfila
loops short, subequal in length; female flagellom-
eres with 2 horizontal circumfila connected by 2
vertical strands. Labella (Fig. 242) separated from
one another anteriorly, hemispherical, short-se-
tose, short-setulose. Palpus 4-segmented. Thorax:



RAYMOND J. GAGNE 51

Wing length 2.0-2.1 mm in male (n=2); 2.2-2.5
mm in female (n=3). Male abdomen: Third
through seventh tergites each with posterior setae
in mesally interrupted, mostly single row; eighth
tergite with 2-3 posterior setae laterally. Genitalia
(as in Figs. 247-248): hypoproct broadest before
posterior concave margin, margin setose except in
concavity, dorsum setulose only on apical fourth;
aedeagus deeply furrowed apically. Female ab-
domen: Third through seventh tergites as for
male; eighth tergite with 0-3 posterior setae later-
ally. Ninth segment pliable except for slender dor-
sal sclerite, setae sparse laterally, mostly as long as
cerci, setae more numerous ventrally. Cerci elon-
gate-ovoid in lateral view, fused dorsally for
about 1/2 length.

Pupa (Figs. 209-210): Antennal bases separate,
acutely pointed apicolaterally. Face with antero-
lateral pair of horizontal incisions, their posterior
lip protruding to form a craterlike concavity.
Frons and clypeus strongly protruded ventrally.
Abdominal terga with several anterior rows of en-
larged spinules.

Larva: Third instar: Length 2.4-2.8 mm (n=6).
Body cylindrical, anterior and posterior ends
rounded. Head directed anteroventrally. Spatula
(Fig. 313) with nearly parallel-sided anterior tooth
only about as long as wide, obtusely notched at
apex, the shaft parallel-sided, approximately as
wide as tooth. Two lateral papillae each side of
spatula. Papillae without setae, bases not raised.
Six dorsal papillae on first 7 abdominal segments.
Abdominal segments with sparse verrucae dor-
sally at midlength surrounding dorsal papillae,
and with horizontal rows of sharp, pointed
spicules ventrally, anterior to sternal papillae, but
not on posterior margin of segments. Terminal
segment shorter than eighth. Second instar:
Length 0.9-1.2 mm (n=10). Collar segment with
patch of enlarged spicules on each side. Spatula
with short right-triangular anterior tooth and
longer, wider, concave-sided shaft. Bases of dorsal
and pleural papillae slightly raised, short-setose.
Usually 6 dorsal papillae on first 6 abdominal seg-
ments, but outer pair not always expressed; with
only 4 on seventh segment.

Type material—Holotype: Third instar (right-
most specimen of 4 larvae on slide), from gall on
C. tomentosa, 6 mi NW Hedgesville, West Virginia,
[X-26-1999, R.J. Gagné, deposited in USNM.

Etymology—The name inflata is a Latin adjec-
tive referring to the inflated false chamber of this
gall.

Affinities.—This species and C. tumida come
from similarly shaped, two-chambered galls, but
that of C. inflata is smooth, the other thickly cov-
ered with short, decumbent hairs. Beyond that,
the galls have certain similarities to that of C. as-
teris. Although the latter gall is not two-cham-
bered, second instars of all three species have se-
tose dorsal and pleural papillae. The rays of the C.
asteris gall may indicate some midpoint develop-
ment of a strictly two-chambered gall.

Biological note.—Pupae emerge from a hole at
the base of the gall next to the leaf connection.

Collections of galls.—Arasama: Oak Mt. St.
Pk, Shelby Co. (pallida). CONNECTICUT: Amston
(ovata); Danbury (ovata); Litchfield (ovata);, Hart-
land (ovata); Harwinton (ovata); Meriden (ovata);
Phoenixville (ovata); Plainfield (ovata); West-
chester (ovata). GEoraGla: Forsyth (glabra, ovata);
Lizella (ovata). ILLinois: Highland (laciniosa). IND1-
ANA: New Castle (glabra). KenTucky: Grayson
Lake St. Pk, Carter Co. (glabra, tomentosa). MAINE:
Eliot (tomentosa); North Berwick (ovata); Seabrook
(ovata). MASSACHUSETTs: Boston (ovata); Holyoke
(ovata); Leominster (ovata); Merrimac (ovata); Pe-
tersham (ovata); vic. Worcester (Carya sp., Thomp-
son 1915: 93, Fig. 228). Mississierl: Noxubee Natl
Wildlife Ref., Oktibbeha Co. (tomentosa). New
Jersey: Columbia (ovata). NEw York: Ithaca
(ovata). Onio: Hocking St. For, Hocking Co.
(ovata); unspecified (Carya sp., Wells 1916: Fig. 5a);
Huron Co. (C. glabra, Sears 1914: Fig. 18). TEn-
NEsSEE: Greene Co., 1 81, Mile 38.5 (ovata). WEST
VirGINIA: Beech Fork St. Pk, Wayne Co. (tomen-
tosa); 6 mi NW Hedgesville (ovata, tomentosa).

Specimens of C. inflata examined.—CONNECTI-
cut: Harwinton, IX-6-2005 (pupae, 6 2, em. IV-25
to V-7-2006). Georala: Lizella, X-12-1993, J. & R.
Payne (larva). KenTucky: Grayson Lake St. Pk,
Carter Co., IX-22-1995 (larva). MAINE: North
Berwick, IX-21-1994 (larvae; 2 &, 3 2, pupae, em.
IV-1995). M ASSACHUSETTS: Leominster, IX-21-1994
(larvae). WEST VIRGINIA: Beech Fork St. Pk, Wayne
Co., VII-18-1988 (larvae); 6 mi NW Hedgesville,
IX-4 & 26-1999 (larvae; 5 2, pupae, em. IV-2000),
X-1-1995, VII-8-2000 & VIII-27-2000 (larvae).

Caryomyia lenta Gagné, new species

Description.—Gall (Figs. 5, 106-107): Occa-
sional, on Eucarya hickories, not found east of the
Appalachian Mts (Map 2); on lower or upper
(one example) leaf surface between veins; height
3.3- 5.0 mm, depressed-spheroidal, sometimes
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conical, with small nipple or tiny opening at cen-
ter apex; rough textured, sticky, hairless, light
green turning brown; base with central conical
pedicel, leaf with raised, wide, mucilaginous,
brown ring surrounding connection with gall and
on reverse side showing discolored, hardened
convexity; wall thin, rubbery, larval chamber sur-
rounded laterally and apically by much larger,
false chamber, the chambers separated by hemi-
spherical, thin, sticky wall, both chambers longi-
tudinally striate. The one instance of a gall on the
upper leaf surface (Amston, CT) occurred on a
leaf that also had a gall on the lower surface. This
gall is superfically similar to that of C. inflata ex-
cept that the present gall is extremely sticky to
the touch and its false chamber nearly completely
surrounds the top and sides rather than sits atop
the larval chamber.

Adult and pupa: Unknown.

Larva : Third instar: Length 2.0-2.6 mm (n=10).
Body cylindrical, anterior and posterior ends
rounded. Head directed anteroventrally. Spatula
(Fig. 318) tooth with single, acute point, the shaft
wider, elongate. Lateral papillae 2 on each side of
spatula. Usually 6 papillae on first 7 abdominal
segments but outer pair on 6th and 7th segments
not expressed on some specimens. Papillae with-
out setae, bases not conspicuously raised. Ab-
dominal segments dorsally with verrucae only at
midlength close to dorsal papillae and ventrally
with horizontal rows of sharp spicules anterior to
sternal papillae and at posterior fourth of seg-
ments. Terminal segment shorter than eighth. Sec-
ond instar: Length 1.1-1.2 mm (n=4). Collar seg-
ment with patch of enlarged spicules on each side.
Spatula with equilateral anterior tooth and longer,
wider, rectangular shaft. Bases of dorsal and pleu-
ral papillae slightly raised, papillae asetose. Six
dorsal papillae on first 7 abdominal segments.

Type material—Holotype: Third instar, from
gall on C. tomentosa, 6 mi NW Hedgesville, West
Virginia, X-17-1999, R .J. Gagné, deposited in USNM.

Etymology.—The name lenta is a Latin adjec-
tive meaning sticky or pliant, both qualities of the
gall.

Affinities.—The two-chambered gall has cer-
tain aspects in common with those of C. inflata
and C. tumida, all of them with a false chamber,
but the surface of the gall of the present species is
sticky, the false chamber is much larger to cover
the sides as well as the top of the larval chamber,
and its base is surrounded by a large leaf socket.

The third instar spatula of the present species is
acutely toothed but those of the other two species
are notched.

Collections of galls.—CONNECTICUT: Amston
(ovata); Phoenixville (ovata); Plainfield (ovata).
ILLiNois: Marshall (fomentosa); Rock Island (tomen-
tosa, B.D. Walsh). INpiaNa: Spencer Co. (ovata).
Kentucky: Winchester (laciniosa). MAINE: North
Berwick (ovata). MAassAcHUSETTS: Magnolia (Carya
sp.); Petersham (ovata). PENNSYLvania: Pavia
(ovata). New York: Herkimer (ovata). OHIO:
Athens & Hocking Counties (tomentosa, Wells
1916: Fig. 5); Summerford (tomentosa). WEST VIR-
GINIA: Beech Fork St. Pk, Wayne Co. (tomentosa); 6
mi NW Hedgesville (ovata, tomentosa).

Specimens of C. lenta examined.—CONNECTI-
cut: Amston, IX-19-1994 (larvae). ILLiNOIS: Mar-
shall, IX-7-2004 (larva); Rock Island, B.D. Walsh
(larva). MaINE: North Berwick, IX-21-1994 (lar-
vae). Onio: Summerford, IX-7-2004 (larvae).
WEsT VIRGINIA: 6 mi. NW Hedgesville, IX-3 to
19-1999, VIII-16-2000 & 1X-30-2005 (larvae).

Caryomyia levicrustum Gagné, new species

Description.—Gall (Figs. 86-87): Common, on
Eucarya hickories; on lower leaf surface between
or on veins, usually clustered; height 2.2-3.0 mm,
conical at base, cylindrical or flaring beyond,
about as wide as long, the apex flat or shallowly to
deeply convex, the walls surrounding any apical
concavity variously flared outwards, evenly
cylindrical, or almost closed to form partial false
chamber, the center of apex with short umbo; sur-
face glabrous, not sticky, green to tan; base coni-
cal, area of contact with leaf surrounded by thin
leaf exfoliation; wall firm, brittle, thin basally,
usually slightly thicker apically, larval chamber
shiny, smooth, with longitudinal ridges. A variety
of gall shapes is included under this heading, but
the variation involves only the structure above the
larval chamber and the galls are otherwise similar
in color and lack of sticky exudate.

Adult (female only): Head: Antenna with 12
flagellomeres; flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
separated from one another anteriorly, hemi-
spherical, short-setose, and setulose. Palpus 4 seg-
mented. Thorax: Wing length 1.8-2.1 mm (n=3).
Female abdomen: Third through seventh tergites
each with single row posterior setae, sparse
mesally; eighth tergite with 0-2 posterior setae
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laterally. Ninth segment pliable except for slender
dorsal sclerite, setae sparse laterally, mostly as
long as cerci, setae more numerous ventrally.
Cerci ovoid in lateral view, fused dorsally for
about 1/2 length.

Pupa: Unknown.

Larva: Third instar: Length 1.2-1.6 mm (n=10).
Body elongate-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 290) with anterior tooth an equilat-
eral triangle, the shaft wide anteriorly, narrowed
and linear beyond. Papillae without setae, bases
not raised. Lateral papillae 2 on each side of spat-
ula. Only 4 dorsal papillae on first 7 abdominal
segments. Abdominal segments with no verrucae
on dorsum or sparse verrucae only near bases of
lateral pairs of dorsal papillae and with spicules on
venter anterior to sternal papillae. Terminal seg-
ment shorter than eighth. Second instar: Not seen.

Type material—Holotype: Third instar, from
gall on C. tomentosa, Entomology Road, BARC,
Beltsville, Maryland, IX-26-1993, R.J. Gagné, de-
posited in USNM.

Etymology.—The name levicrustum, a noun,
combines the Latin levis (smooth) and crustum
(tart) and refers to the glabrous surface of the tart-
like gall.

Affinities.—Galls of this species appear most
like those of C. flaticrustum but instead of being
soft and resinous, are hard and glabrous. For fur-
ther remarks, see under C. flaticrustum.

Biological notes.—In central Maryland galls
were noticed as early as mid-June. Galls with sec-
ond and third instars could be found from then
through August. In late March and early April,
pupae break out from the side of the galls near the
base.

Collections of galls.—AvraBama: Ashville (to-
mentosa); Auburn (ovata, tomentosa); Greenville (to-
mentosa); Oak Mt. St. Pk, Shelby Co. (ovata, pall-
ida). ARKANsAS: 3 mi S Harrison (tomentosa);
London (tomentosa); Magazine Mt., Logan Co.
(ovata, texana, tomentosa); 2 mi S DeQueen (texana,
tomentosa); Rt.1 at Red River, Little River Co. (to-
mentosa). CONNECTICUT: Amston (ovata); Meriden
(glabra, ovata); New Haven (glabra); Phoenixville
(ovata); Plainfield (ovata); Southbury (glabra, to-
mentosa). FLORIDA: Ponce de Leon (glabra). GEOR-
GIa: Carnesville (glabra); 8 km E Fort Valley (pall-
ida); Forsyth (glabra, ovata); Lizella (ovata,
tomentosa). INDIANA: Spencer Co. (ovata). KEeN-
TUCKY: Brownsville (tomentosa); Grayson Lake St.

Pk, Carter Co. (tomentosa); Morehead (tomentosa);
My Old Kentucky Home St. Pk, Nelson Co.
(ovata); Pennyrile St. Pk, Christian Co. (glabra,
ovata); Winchester (lacinosa). MAINE: North
Berwick (ovata). MARYLAND: Beltsville, USDA
Agricultural Research Center (glabra, tomentosa);
Brighton (toruentosa); Clarksburg (fomentosa); Elli-
cott City (tomentosa); Gaithersburg (tomentosa);
Kemp Mill (glabra); Lusby (glabra, tonentosa); Po-
tomac (tomentosa); Ridgely (tomentosa); St.
Leonard (tomentosa); Silver Spring (glabra, tomen-
tosa); Spencerville (tomentosa); Wheaton (glabra, to-
mentosa). MASSACHUSETTs: Great Barrington
(ovata); Merrimac (ovata); Petersham (ovata);
Wrentham (ovata). Mississieer: Natchez Trace
Pkwy, Mile 123, Rankin Co. (tomentosa); Natchez
Trace Pkwy, Mile 193, Choctaw Co. (glabra, pallida,
tomentosa); Noxubee Natl Wildlife Ref., Oktibbeha
Co. (ovata, tomentosa); nr. Sessums, Oktibbeha Co.
(ovata); 7 mi E Starkville (pallida). Missourr: Con-
way (ovata); Crowley Ridge Roadside Pk, Stod-
dard Co. (glabra, tomentosa); Holly Ridge State
For., Stoddard Co. (glabra, tomentosa). New Hamp-
SHIRE: Barrington (ovata); Dover (ovata); Kingston
(ovata). NEw Jersey: Columbia (ovata); Nyack (to-
mentosa); Columbia (fomentosa). NEW YORK:
Saratoga Springs (ovata}. NortH CAROLINA: Ala-
mance (tomentosa); Alberta (glabra); Fayetteville
(tomentosa); Gastonia (fomentosa); Providence
(glabra, tomentosa); Rowland (torentosa); Wise (to-
mentosa). On10: Hocking St. For., Hocking Co. (to-
mentosa). OKLAHOMA: Sallisaw (tomentosa). SOUTH
CaroLINA: Richland Co. TenNEsSee: Crossville
(pallida, tomentosa); Gatlinburg (glabra, tomentosn);
Greene Co., 1 81, Mile 38.5 (ovata, tomentosa).
Texas: Daingerfield St. Pk, Morris Co. (torentosa).
VIRGINIA: Warren Co., Blue Ridge Pkwy Mile 4.6
(ovata); Carson (tomentosa); Dinwiddie (glabra, to-
mentosa); Huntley Meadows Pk, Fairfax Co. (to-
mentosa); Ladysmith (toruentosa); 1 81, Mile 13.9,
Washington Co. (ovata). WasHINGTON, DC: Na-
tional Arboretum (glabra, tomentosa); Walter Reed
Army Medical Center (fomerntosa). WEST VIRGINIA:
Beech Fork St. Pk, Wayne Co. (tomentosa);
Cooper’s Rock St. Pk, Preston Co. (glabra). 6 mi
NW Hedgesville (ovata, tormentosa).

Specimens of C. levicrustum examined.—ALA-
BAMA: Auburn, [X-19-2000 (larvae); Greenville,
IX-20-2000 (larvae; 2 2, em. [V-2001). CONNECTI-
cut: Phoenixville, 1X-20-1994 (larvae); Plainfield,
VIII-27-1988 (larvae). MARYLAND: Beltsville,
USDA Agricultural Research Center, IX-26-1993
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(larvae) & X-28-1994 (larvae; ¢, em. IV-1995);
Lusby, IX-16-2003 (larvae). OkLaAHOMA: Sallisaw,
IX-9-2004 (larvae). VIRGINIA: Huntley Meadows
Pk, Fairfax Co., VIII-30-2000 (larvae).

Caryomyia leviglobus Gagné, new species

Description.—Gall (Figs. 19, 62-63): Common,
on Eucarya hickories; single or dispersed on lower
leaf surface between veins; 2.8-3.5 mm in height,
spherical with a conspicuous apical terminus
made up of a nipple atop an abruptly raised are-
ola; hairless, not sticky, glabrous, light green, be-
coming yellow, green, or brown; base with small
conical pedicel, leaf without exfoliation; wall firm,
brittle, uniformly thin, larval chamber glabrous
with longitudinal ridges. Wells (1916) wrote that
the gall resembled a small bomb. This gall differs
from that of C. spiniglobus in that it lacks hair. Both
galls are distinctive for their conspicuous apical
knob.

Adult: Head: Antenna with 12 flagellomeres;
each of the 12 male flagellomeres (as for Fig. 237)
scarcely binodal, only slightly narrowed beyond
basal circumfilum, circumfila loops short, sub-
equal in length; female flagellomeres with 2 hori-
zontal circumfila connected by 2 vertical strands.
Labella (as in Fig. 242) separated from one an-
other anteriorly, hemispherical, short-setose,
short-setulose. Palpus 4-segmented. Thorax:
Wing length 2.0-2.1 mm in male (n=3); 2.2-2.5
mm in female (n=5). Male abdomen: Third
through seventh tergites each with mostly single
row of posterior setae nearly continuous across
width, interrupted for a short space mesally;
eighth tergite without posterior setae. Genitalia:
hypoproct broadest before convex posterior mar-
gin, margin setose; aedeagus evenly cylindrical,
notched apically. Female abdomen: Third
through seventh tergites each with single row of
posterior setae nearly continuous across width
except interrupted mesally; eighth tergite as scle-
rotized as preceding tergite, with a few posterior
setae laterally, the setae as long as on seventh ter-
gite. Ninth segment pliable except for slender
dorsal sclerite that widens apically to invest part
of cerci, setae sparse laterally, mostly as long as
cerci, setae more numerous ventrally, mostly
shorter than lateral setae. Cerci elongate-ovoid in
lateral view, fused dorsally for about 1/2 length.

Pupa (Figs. 203-204): Antennal bases oblique in
ventral view, converging and narrowing anteri-

orly, their narrowly rounded apices closely adja-
cent. Face with anterolateral pair of horizontal in-
cisions, their posterior lip protruding to form con-
cavity. Frons and clypeus strongly protruded
ventrally. Abdominal terga with several anterior
rows of enlarged spinules.

Larva: Third instar: Length 2.5-3.5 mm (n=10).
Body spindleform, segments convex, head end
tapered, posterior end rounded. Head ventral.
Spatula (Fig. 281) with large, simple anterior
tooth nearly as long as broad shaft. All papillae
except terminals setose, papillar bases not con-
spicuously raised. Lateral papillae numbering 2
on each side of spatula. Six dorsal papillae on
first 7 abdominal segments. Abdominal segments
completely covered with raised, pointed verru-
cae. Terminal segment as long as eighth. Second
instar: Length 0.9-1.5 mm (n=10). Collar segment
with patch of enlarged spicules on each side.
Spatula with apically pointed tooth and rectan-
gular or triangular shaft. Bases of dorsal and
pleural papillae raised and all short-setose in-
cluding on prothorax. Six dorsal papillae on first
7 abdominal segments.

Type material. —Holotype: Larva, from gall on
C. tomentosa, vic. Ridgely, Maryland, IX-23-1999,
R.J. Gagné, deposited in USNM.

Etymology.—The name leviglobus is a noun in
apposition formed from the Latin levis (smooth)
and globus (globe) with reference to the hairless,
spherical gall.

Affinities.—This species does not differ from
C. spiniglobus except in the exterior of the gall that
is smooth in C. leviglobus and stiff-haired in C.
spiniglobus. 1 found galls of both species at the
same site, but not in proximity on the same leaflet,
so consider them separate species. While C.
leviglobus is more common than C. spiniglobus,
both are generally widespread. Together these
species are unique in Cecidomyiini for their setose
ventral larval papillae of the eighth abdominal
segment. This character state is a defining one for
the tribe Lasiopteridi; as far as I know these two
species are the only Cecidomyiidi with setose
ventral papillae, which is evidently a reversal
here. The larval sternal papillae are also setose,
unlike all Cecidomyiinae with the exception of the
subtribe Asphondyliina. As with other species
(viz. the C. caryae and C. cilidolium groups) that
live unconstrained in a rather large, spherical lar-
val chamber, the integument is completely cov-
ered with spiny verrucae that evidently allow
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these species purchase in crawling across the
curved surface of the larval chamber.

Biological notes.—Tiny, soft, light green galls
with first instars were first noted in central Mary-
land on June 10. After mid-June galls in various
stages of hardening yielded all instars including
thirds. Adults emerged from a slight bulge in the
side of the gall that was evidently weakened by
the larva the previous autumn.

Collections of galls.—ALABAMA: Auburn (pall-
ida, tomentosa); Greenville (tomentosa); Oak Mt. St.
Pk, Shelby Co. (ovata, pallida, tomentosa). ARKAN-
sas: Beulah (tomentosa); 2 mi S DeQueen (texana,
tomentosa); Magazine Mt., Logan Co. (ovata); Os-
age (texana); Piney (texana). CONNECTICUT: Amston
(ovata); Meriden (glabra, ovata); Natchaug St. For.
(ovata); New Haven (glabra); Oakville (ovata);
Westchester (ovata). FLorDA: Gainesville (glabra).
Georaia: Carnesville (glabra); Forsyth (glabra,
ovata); 8 km E Fort Valley (pallida); Lake Park
(glabra); Lizella (ovata, tomentosa). KENTUCKY:
Brownsville (tomentosa); Grayson L. St. Pk, Carter
Co. (glabra); Pennyrile St. Pk, Christian Co. (ovata).
LouisiaNa: Lake Bistineau St. Pk, Webster Parish
(texana, tomentosa). MARYLAND: Beltsville, USDA
Agricultural Research Center (glabra, tomentosa);
Calverton (tomentosa); Clarksburg (glabra, ovata,
tomentosa); College Park (glabra); Gaithersburg (fo-
mentosa); Kemp Mill (ovata, tomentosa); Lusby
(glabra, tomentosa); Potomac (tomentosa); Ridgely
(tomentosa); St. Leonard (tomentosa); Silver Spring
(glabra);  Spencerville (tomentosa); ~Wheaton
(glabra). MassacHUSETTS: Wrentham (ovata). Mis-
sissipl: Noxubee Natl Wildlife Refuge (ovata); Ok-
tibbeha Co., nr. Sessums (ovata). Missourt: Con-
way (ovata, texana); Holly Ridge St. For., Stoddard
Co. (tomentosa); Rolla (texana); St. Clair (tomen-
tosa); Wildwood (tomentosa). NEw HAMPSHIRE:
Kingston (ovata). New York: Shokan (glabra).
NortH CaroLINA: Alamance (tomentosa); Alberta
(glabra); Gastonia (tomentosa); Kannapolis (fomen-
tosa); Rowland (tomentosa), Wise (tomentosa).
Onio: Hocking St. For., Hocking Co. (ovata); Hock-
ing Co. (ovata, Wells 1916: Fig. 19); Yellow Springs
(glabra). OxrLaHOMA: Sallisaw (tomentosa). TEN-
NESsEE: Crossville (pallida); Dandridge (tomentosa);
Dickson (tomentosa); Greene Co., I 81, Mile 38.5
(tomentosa); Jackson (tomentosa); Lebanon (glabra);
Mohawk (tomentosa). Texas: Daingerfield St Pk,
Morris Co. (tomentosa); New Waverly (tomentosa).
VIrGINIA: Carson (tormentosa); Dinwiddie (glabra);
Huntley Meadows, Fairfax Co. (tomentosa); War-

ren Co., Blue Ridge Pkwy Mile 4.6 (ovata). WAsH-
INGTON, DC: National Arboretum (glabra, tomen-
tosa); Walter Reed Army Medical Center (toruen-
tosa). WEST VIRGINIA: 6 mi NW Hedgesville
(ovata).

Specimens of C. leviglobus examined.— CON-
NECTICUT: Amston, 1X-19-1994 (larva); New
Haven, IX-19-1994 (larva). GEoraia: 8 km E Fort
Valley, IX-11-1993, J. & R. Payne (larvae). KEN-
TUCKY: Brownsville, 1X-29-1995 (larvae). MARY-
LAND: Beltsville, USDA Agricultural Research
Center, 1X-28-1999 & VII-22-2000 (larvae); Gai-
thersburg, V1I-20-2000 (larvae); Lusby, IX-2003 (2
3,4 ?, em. 1V-11-2004); vic. Ridgely, IX-23-1999
(larva); Wheaton, IX-19-1993 (larvae). MASSACHU-
seTTs: Wrentham, 1X-20-1994 (larvae; 2 ¢, em IV-
1995). New HawmrsHIre: Kingston, IX-21-1994
(larva). Onio: Hocking St. For., Hocking Co., IX-
19-1995 (larva). Texas: New Waverly, X-6-2001,
(3,2 9, pupae, em. 1V-2002). VirGinia: Huntley
Meadows, Fairfax Co., VIII-30-2000 (larvae).
WasHINGTON, DC: National Arboretum, IX-
22-1988 (larvae).

Caryomyia marginata Gagné, new species

Description.—Gall (Figs. 139-140): Infrequent,
on Eucarya hickories; on lower leaf surface, be-
tween or on veins; length 3.2-5.0 mm, conical, the
base flat against leaf surface, circular, with flat-
tened lip surrounding cone that gradually and
evenly narrows to pointed apex; green to tan,
smooth, covered evenly with long, sparse hairs
not obscuring surface; base with narrow, shallow,
circular, central excavation, the leaf without exfo-
liation surrounding connection; larval chamber
ovoid, located at base of gall, surrounded by
woody tissue. This conical, sparsely haired gall is
most similar to that of C. conoidea but the sides of
the cone of the C. marginata gall are concave and
the basal angle is acute and marginate. This gall is
entirely woody unlike that of C. conoidea, which is
partially filled with soft tissue that eventually col-
lapses.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres scarcely binodal, only slightly
narrowed beyond basal circumfilum, circumfila
loops short, subequal in length; female flagellom-
eres with 2 horizontal circumfila connected by 2
vertical strands. Labella separated from one an-
other anteriorly, hemispherical, short-setose,
short-setulose (as in Fig. 242). Palpus 4-seg-
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mented. Thorax: Wing length 2.0-2.2 mm in male
(n=5); 2.6-3.0 mm in female (n=4). Male ab-
domen: Third through seventh tergites each with
single row of posterior setae continuous across
width; eighth tergite with 0-2 setae laterally. Gen-
italia: hypoproct broadest near apex, slightly con-
cave posteromedially, margin setose except in
concavity, dorsal setulae only on distal third;
aedeagus furrowed apically and ventrally; gonos-
tylus narrowed towards apex. Female abdomen:
Third through eighth tergites each with single
row of posterior setae continuous across width,
those on eighth tergite sparse and not as long.
Ninth segment pliable except for slender dorsal
sclerite, setae sparse laterally, mostly as long as
cerci, setae more numerous ventrally. Cerci ovoid
in lateral view, fused dorsally for about 1/2
length.

Pupa (Figs. 211-212): Antennal bases pyrami-
dal, separate, acutely pointed apically. Face with
anterolateral pair of horizontal incisions, their
posterior lip protruding to form a craterlike con-
cavity. Frons and clypeus strongly protruded ven-
trally. Abdominal terga with several anterior rows
of enlarged spinules.

Larva: Third instar: Length 1.3-2.1 (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 309) with long, nearly parallel sided, api-
cally notched tooth and long shaft. Papillae with-
out setae, their bases not raised. Lateral papillae
2-3 on each side of spatula. Only 4 dorsal papillae
on first 7 abdominal segments. Abdominal seg-
ments with rounded verrucae dorsum at mi-
dlength and horizontal rows of spicules on venter
anterior to sternal papillae and posterior to ven-
tral papillae. Terminal segment shorter than
eighth. Second instar: Length 0.8-0.9 (n=3). Col-
lar segment with patch of enlarged spicules on
each side. Spatula with acutely triangular anterior
tooth and longer, wider, elliptical shaft. Bases of
dorsal and pleural papillae slightly raised, papil-
lae asetose. Only 4 dorsal papillae on first 7 ab-
dominal segments.

Type material. —Holotype: Third instar, from
gall on C. ovata, Leominster, Massachusetts, 1X-
21-1994, R.J. Gagné, deposited in USNM.

Etymology.—The name marginata is a Latin ad-
jective that refers to the circular, thin lateral mar-
gin of the gall.

Affinities.—See under C. sanguinolenta, from
which this species differs in the shape of the gall.

Collections of galls.—Arasama: Greenville (to-
mentosa). ARkaNsAs: Chester (texana). CONNECTI-
cuT: Amston (ovata); Danbury (ovata); Litchfield
(ovata). KenTucky: My Old Kentucky Home St. Pk,
Nelson Co. (tomentosa). MAINE: East Lebanon
(ovata); Eliot (tomentosa); North Berwick (ovata).
MassacHuserTs: Great Barrington (ovata); Leo-
minster (ovata). Mississipel: Noxubee Natl Wildlife
Ref., Oktibbeha Co. (tomentosa). Missourr: Holly
Ridge State For., Stoddard Co. (tomentosa). NEw
HamrsnirRe: Barrington (ovata); Dover (ovata);
Greenland (ovata). New York: Herkimer (ovata);
Ravena (ovata). Ouio: St. Clairsville (tomentosa);
Summerford (tomentosa). ONTARIO: Dundas
(ovata). WEST VIRGINIA: Beech Fork St. Pk, Wayne
Co. (tomentosa); 6 mi NW Hedgesville (ovata).

Specimens of C. marginata examined.—ARKAN-
sas: Chester, IX-9-2004 (larva; 3 ¢, pupae, em. IV-
6/9-2005). MAssACHUSETTs: Great Barrington, IX-
6-2000 (larva); Leominster, IX-21-1994 (larvae; 5
3,4 ?,pupae, em. IV-1995). NEw York: Herkimer,
IX-4-2003 (larva). Onio: St. Clairsville, IX-6-2004
(larvae); Summerford, IX-9-2004 (larvae). ON-
TARIO: Dundas, VIII-17-1994 (larva). WEST VIRr-
GINIA: 6 mi NW Hedgesville, VII-23-2000 & VII-
8-2004 (larvae).

Caryomyia melicrustuin Gagné, new species

Description.—Gall (Figs. 30, 82-83): Common,
on Eucarya hickories; on lower leaf surface be-
tween veins, usually clustered; 2.0-3.0 mm in
height, cylindrical, usually slightly wider than
long, conical at base, circular, flat to concave at
apex; lateral surface tan to brown, shiny, viscid,
the apex orange to brown, crusty, thickly mucil-
laginous; subtending leaf tissue with conspicu-
ous, extensive, irregular exfoliation surrounding
base of gall, corresponding top surface of leaf usu-
ally discolored, convex; lateral wall of larval
chamber firm, brittle, thin laterally, apical wall
usually thicker, larval chamber glabrous, with
longitudinal ridges. These galls can sometimes be
confused with those of mature, dried C. flaticrus-
tum galls, but galls of the latter lack the conspicu-
ous leaf exfoliation surrounding the base of galls
of C. melicrustum.

Adult (female only): Head: Antenna with 12
flagellomeres; flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
separated from one another anteriorly, hemi-
spherical, short-setose, short-setulose. Palpus 4
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segmented. Thorax: Wing length 2.1-2.5 mm
(n=3). Female abdomen: Third through seventh
tergites each with posterior setae in a single row,
continuous across width; eighth tergite without
posterior setae. Ninth segment pliable except for
slender dorsal sclerite, setae sparse laterally,
mostly as long as cerci, setae more numerous ven-
trally. Cerci ovoid in lateral view, fused dorsally
for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.4-2.4 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 287) with anterior tooth narrowing from
base to slightly notched apex, shaft wide anteri-
orly, tapering abruptly and linear beyond. Papil-
lae without setae, not raised. Lateral papillae 2 on
each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
essentially smooth dorsally, occasionally with
some verrucae around lateral pairs of dorsal
papillae, with fine, pointed spicules on venter an-
terior to sternal papillae and none posteriorly. Ter-
minal segment shorter than eighth. Second instar:
Length 0.7-0.9 mm (n=4). Collar segment with
patch of enlarged spicules on each side. Spatula
with acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae slightly raised, papillae asetose.
Only 4 dorsal papillae on first 7 abdominal seg-
ments.

Type material. —Holotype: Third instar, from
gall on C. glabra, Wheaton Park, Maryland, IX-
19-1993, R.J. Gagné, deposited in USNM.

Etymology.—The name melicrustum, a noun, is
formed from the Latin mel for honey and crustum
for tart, with reference to the resinous covering of
the tart-like gall.

Affinities.—Galls of this species, short with a
conical base set into an encircling leaf socket, are
most like those of C. striolacrustum except that
they are unlined laterally and sticky to the touch.
For further remarks, see under C. flaticrustum.

Biological notes.—In late May in Central
Maryland, one can find young galls not yet com-
pletely broken out of the leaf covering and simu-

lating young galls of C. tubicola (Fig. 74) and con-
taining first instars. In mid- to late June, galls are
full size but still soft and contain first and second
instars. In August one can still see green, softer
galls with second instars, but also harder, brown
galls with third instars. Pupae emerge from a hole
in the thinner walls adjacent to the conical base.
Collections of galls.—ALaBaMa: Ashville (fo-
mentosa); Auburn (ovata, tomentosa); Greenville
(fomentosa); Oak Mt. St. Pk, Shelby Co. (ovata, pal-
lida). ArkANsas: 3 mi S Harrison (tomertosa);
Magazine Mt., Logan Co. (ovata, texana, tomen-
tosa); 2 mi S DeQueen (texana, tomentosa); Rt.1 at
Red River, Little River Co. (tomentosa). CONNECTI-
cuT: Amston (ovata); Meriden (glabra, ovata); New
Haven (glabra); Phoenixville (ovata); Plainfield
(ovata); Southbury (glabra, tomentosa); Westchester
(ovata). FLORIDA: Ponce de Leon (glabra). GEORGIA:
Carnesville (glabra); 8 km E Fort Valley (pallida);
Forsyth (glabra, ovata); Lizella (ovata, tomen-
tosa). INDIANA: Spencer Co. (ovata). KENTUCKY:
Brownsville (fomentosa); Grayson Lake St. Pk,
Carter Co. (tomentosa); Morehead (tomentosa); My
Old Kentucky Home St. Pk, Nelson Co. (ovata);
Pennyrile St. Pk, Christian Co. (glabra, ovata);
Winchester (lacinosa). MAINE: North Berwick
(ovata). MARYLAND: Beltsville, USDA Agricultural
Research Center (glabra, tomentosa); Brighton (fo-
mentosa); Clarksburg (fomentosa); College Park
(glabra); Ellicott City (fomentosa); Gaithersburg
(tomentosa); Kemp Mill (glabra); Lusby (glabra);
Potomac (fomentosa); Ridgely (tomentosa); St.
Leonard (tomentosa); Silver Spring (glabra, tomen-
tosa); Snow Hill (tomentosa); Spencerville (tomen-
tosa); Wheaton (glabra, tomentosa). MASSACHU-
seTTs: Great Barrington (ovata); Merrimac (ovata);
Petersham (ovata); Wrentham (ovata). MISSISSIPPL:
Natchez Trace Pkwy, Mile 193, Choctaw Co.
(glabra, pallida, tomentosa); Noxubee Natl Wildlife
Ref., Oktibbeha Co. (ovata, tomentosa); nr. Ses-
sums, Oktibbeha Co. (ovata); 7 mi E Starkville
(pallida). Missourr: Crowley Ridge Roadside Pk,
Stoddard Co. (glabra, tomentosa); Holly Ridge
State For., Stoddard Co. (glabra, tomentosa). New
HampsHIRE: Barrington (ovata); Dover (ovata);
Kingston (ovata). NEw Jersey: Columbia (ovata);
Nyack (tomentosa); Columbia (tomentosa). NEw
YORK: Saratoga Springs (ovata). NORTH CAROLINA:
Alamance (tomentosa); Alberta (glabra); Dortches
(glabra); Fayetteville (tomentosa); Gastonia (tomen-
tosa); Providence (glabra, tonentosa); Rowland (to-
mentosa); Wise (tomentosa). Onio: Hocking St. For.,
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Hocking Co. (tomentosa); Hocking Co. (ovata,
Wells 1916: Fig. 30). ONtaRrIO: Dundas (ovata).
SoutH CaroriNa: Georgetown (tomentosa); Rich-
land Co. (Carya sp.). TENNEsSsEE: Gatlinburg
(glabra, tomentosa); Greene Co., I 81, Mile 38.5
(ovata, tomentosa). Texas: Daingerfield St. Pk,
Morris Co. (tomentosa). VIRGINIA: Warren Co.,
Blue Ridge Pkwy Mile 4.6 (ovata); Carson (tomen-
tosa); Dinwiddie _(glabra, tomentosa); Huntley
Meadows Pk, Fairfax Co. (tomentosa); Ladysmith
(tomentosa); Rt. 81, mi. 13.9, Washington Co.
(ovata). WasHINGTON, DC: National Arboretum
(glabra, tomentosa); Walter Reed Army Medical
Center (tomentosa). WEST VIRGINIA: Beech Fork St.
Pk, Wayne Co. (tomentosa); Cooper’s Rock St. Pk,
Preston Co. (¢labra); 6 mi. NW Hedgesville (to-
mentosa).

Specimens of C. melicrustum examined.—ALA-
BaMA: Greenville, X-20-2000 (larva). CONNECTI-
cut: Plainfield, VIII-27-1988 (larvae). INDIANA:
Spencer Co., IX-20-1995 (larva). MARYLAND:
Beltsville, USDA Agricultural Research Center,
IX-26-1993 & VIII-22-2000 (larvae), & College
Park, 1X-23-2003 (larvae; 2 2, pupae, em. 1V-
10-2000); Kemp Mill, X-3-1993 (?, em. IV-
26-1994); Lusby, IX-16-2003 (larvae); Ridgely, IX-
23-1999 & X-2-2000 (larvae); Silver Spring,
IX-17-1999 & 1X-12-1999 (larvae); Wheaton, [X-
19-1993 (larvae). NorTH CAROLINA: Providence, X-
18-2000 (larva). ONTaRIO: Dundas, VIII-17-1995
(larva). VirGinia: Huntley Meadows Pk, Fairfax
Co., VIII-30-2000 (larvae). WasHINGTON, DC: Na-
tional Arboretum, V-24-1994 (larvae). WEST VIRr-
GINIA: 6 mi NW Hedgesville, IX-19-1999 (larvae).

Caryomyia ovalis Gagné, new species

Description.—Gall (Figs. 110-111): Rare, on Eu-
carya hickories; on lower leaf surface, between
veins; 2.7-3.5 mm in height, ovoid to elongate
ovoid, usually longer than wide, slightly bilater-
ally compressed; smooth, shining, hairless, not
sticky, green, turning brown; base of gall abruptly
tapered to conical pedicel, leaf with short, thick
exfoliation at base of gall forming short, tubular
socket, with corresponding convexity on opposite
leaf surface; walls hard, enclosing two chambers,
the basal larval chamber about 1/3 length of gall,
ovoid, smooth, longitudinally ridged, the apical
false chamber elongate, thicker walled, gradually
narrowed to apex. This gall is two-chambered as
is that of C. caminata, but the walls of the present

galls are thick and shiny, unlike those of C. cami-
nata that are brittle, foliaceous, and matte.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.7 mm (n=1). Body
ovoid-cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 325) with anterior tooth equilateral, the
shaft broadest anteriorly, parallel-sided beyond.
Papillae without setae, their bases not raised. Lat-
eral papillae 2 on each side of spatula. Six dorsal
papillae on first 7 abdominal segments. Abdomi-
nal segments with verrucae dorsally along mid-
length and with horizontal rows of pointed
spicules anteroventrally but not posteroventrally.
Terminal segment shorter than eighth. Second in-
star: Length 1.1-1.2 mm (n=3). Collar segment
with patch of enlarged spicules on each side. Spat-
ula with acutely triangular anterior tooth and
longer, slightly wider shaft. Bases of dorsal and
pleural papillae not raised, papillae asetose. Six
dorsal papillae on first 7 abdominal segments.

Type material.—Holotype: Third instar, from
gall on C. glabra, Kemp Mill, Maryland, X-1-2005,
R.J. Gagné, deposited in USNM.

Etymology.—The name ovalis, a Latin adjective
meaning egg-shaped, refers to the general shape
of the gall.

Affinities.—No obvious relative of this rare
species presents itself. The distinctive gall is most
similar to that of C. inflata, but taller and much
thicker and woodier.

Collections of galls: MaARyLAND: Kemp Mill
(¢labra); Silver Spring (glabra); Spencerville (to-
mentosa).

Specimens of C. ovalis examined: MARYLAND:
Kemp Mill, X-1-2005 (larva); Spencerville, VII-
8-2004 (larvae).

Caryomyia persicoides (Osten Sacken)

Cecidomyia persicoides Osten Sacken 1862: 193; Felt 1918:
46 (Caryomyia).

Description.—Gall (Figs. 17, 126-129): Com-
mon, found on Eucarya hickories; single or clus-
tered, on veins of lower leaf surface; 5.1-9.0 mm in
height, spheroidal or conical, base flat against leaf
surface, clasping leaf vein, edge around base
acute and lobed to obtusely rounded, tissue on
apical third eventually collapsing somewhat and
becoming furrowed when mature; covered with
short, dense, velvety, green, yellow, tan, or red
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hair obscuring surface; connection to leaf circular
and shallowly concave or flush with leaf; larval
chamber located basally, ovoid, lined with yel-
lowish pellicle different in texture from surround-
ing soft, spongy, green to purple, viscous tissue
that partially collapses with age; a bundle of fibers
present between apex of larval chamber and gall
apex. Galls may be gum-drop shaped to nearly
spherical. The uniform covering of dense, short
hair is only slightly longer in galls of C. spherica,
but the latter galls are always spherical, hard and
woody, and the larval chamber is located at the
very center of the gall.

Adult: Head: Antenna with 12 binodal flagel-
lomeres, male flagellomeres (as in Fig. 239) each
with definite internode and neck, the circumfila
with short loops, their bases widely separated; fe-
male flagellomeres with 2 horizontal circumfila
connected by 2 vertical strands. Labella (as in Fig.
242) separated from one another anteriorly, hemi-
spherical, short-setose, short-setulose. Palpus 4-
segmented. Thorax: Wing length 2.9-4.0 mm in
male (n=6), 2.9-4.1 mm in female (n=8). Male ab-
domen: Third to eighth tergites each with poste-
rior setae continuous across width in mostly dou-
ble row laterally, tapering to single row mesad,
eighth tergite with 2-3 setal rows laterally. Geni-
talia (Figs. 256-257): hypoproct widened laterally
to curve around sides of aedeagus, posterior mar-
gin setose, dorsal surface setulose only on poste-
rior fourth; apex of aedeagus convex; gonostylus
broad apically. Female abdomen: Third through
eighth tergites as for male, setae of eighth tergite
may be interrupted mesally but almost as long as
on preceding tergite. Ninth segment (Fig. 265) pli-
able except for wide dorsal sclerite that partly in-
vests cerci, setae sparse laterally and ventrally,
mostly longer than cerci. Cerci ovoid in lateral
view, fused dorsally for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 2.0-3.1 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 314) with long, nearly parallel-sided, api-
cally notched tooth and long shaft. Papillae with-
out setae, bases not raised. Lateral papillae 2 on

each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
with rounded verrucae covering dorsum at mid-
length and horizontal rows of spicules present on
venter anterior to sternal papillae and posterior to
ventral papillae. Terminal segment shorter than
eighth. Second instar: Length 1.0-1.4 mm (n=5).
Collar segment with patch of enlarged spicules on
each side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft.
Bases of dorsal and pleural papillae not raised,
papillae asetose. Only 4 dorsal papillae on first 7
abdominal segments.

Type material. —Syntypes: Three young galls,
from Carya sp., vic. Washington, DC. Osten
Sacken, deposited in USNM.

Etymology.—Osten Sacken (1862) named this
species persicoides, Latin for peachlike, for the
dense short hair covering the gall.

Affinities.—Antennal and male genitalic char-
acters of this species are similar to those of C. fur-
banella. The male antennal flagellomeres are long
with definite nodes and internodes. The aedeagus
is rounded apically and the hypoproct is ex-
panded laterally to cover the sides of the aedea-
gus. The ovipositor of the present species (Fig.
265), however, is elongate and the cerci are re-
duced in size, while in C. turbanella the ovipositor
is similar to that in Fig. 259, the more common
form found in the genus. Galls somewhat resem-
ble those of the C. sanguinolenta species group be-
cause of their extensive soft tissue and the pres-
ence of a pellicle lining the larval chamber. A large
difference between their galls is that only the top
section of C. persicoides and C. turbanella galls
breaks off over the winter as a unit, while all the
soft tissue on the top and sides of the galls of the
C. sanguinolenta group eventually separates from
the brittle pellicle. Also, pupae of C. persicoides
and C. turbanella break out of the side of the gall,
while those of the C. sanguinolenta group break
out of the bottom of the larval chamber. In addi-
tion to these differences, adults of the two groups
are different enough that it appears soft-tissued
galls evolved at least twice in Caryomyia.

Biological notes.—Galls of this species seem to
be more commonly found in late summer. In cen-
tral Maryland I occasionally found small galls
with first instars beginning in mid-June but the
galls seemed more numerous beginning in early
August, when I found galls with larvae in first or
second instars. Third instars were apparent in late
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August and September. Pupae break through the
side of the gall. I once noticed a sciarid pupal exu-
viae sticking out of a hole near the gall’s apex;
possibly some other organism made the hole.

Collections of galls.—ALaBamMA: Auburn
(glabra, tomentosa); Greenville (fomentosa). ARKAN-
sas: Beulah (fomentosa); Chester (texana); Osage
(texana); Palestine (ovata). CONNECTICUT: Amston
(ovata); Danbury (ovata); Harwinton (ovata); Meri-
den (ovata); New Haven (glabra); Oakville (ovata);
Phoenixville (ovata); Southbury (tomentosa). FLOR-
iDA: Chattahoochee (tomentosa); Gainesville (gla-
bra, tomeiitosa). GEORGla: Carnesville (glabra);
Forsyth (glabra); 8 km E Fort Valley (pallida); Lake
Park (glabra); Lizella (ovata, tomentosa). ILLINOIS:
Dexter (tomentosa); Marshall (tomentosa); Rock Is-
land (tomentosa). INDIANA: New Castle (glabra).
Kentucky: Brownsville (tomentosa). MARYLAND:
Beaver Dam (tomentosa); Beltsville, USDA Agricul-
tural Research Center (glabra, tomentosa); Brighton
(tomentosa); Clarksburg (glabra, tomentosa); Colum-
bia (glabra); Ellicott City (tomentosa); Gaithersburg
(fomentosa); Kemp Mill (glabra); Lusby (tomentosa);
Piney Grove (ovata); Potomac (tomentosa); Ridgely
(glabra, tomentosa); Silver Spring (glabra, tomentosa);
Snow Hill (fomentosa); Spencerville (tomentosa);
Wheaton (glabra, tomentosa). MASSACHUSETTS:
Wrentham (ovata). Missourl: Conway (ovata, tex-
ana); St. Clair (tomentosa); Wildwood (tomentosa).
New HawmpsHIRE: Greenland (ovata); Kingston
(ovata). NEw York: Addison (glabra); East Hamp-
ton (Carya sp.); Herkimer (ovata); Ithaca (ovata);
Ravena (glabra, ovata); Shokan (glabra). NORTH
CaroLINA: Alamance (tomentosa); Alberta (glabra);
Dortches (glabra, tomentosa); Fayetteville (tomen-
tosa); Providence (glabra, tomentosa); Wise (tomen-
tosa). On10: Hocking St. For., Hocking Co. (ovata);
Hocking Co. (glabra, ovata, tomentosa, Wells 1916:
Fig. 17). OxiaHoma: Sallisaw (tomentosa).
ONT1aRIO: Dundas (ovata). PENNsyLvanNia: Kirby
(ovata); Schellsburg (¢labra). SoutH CAROLINA: Dil-
lon (tomentosa); Georgetown (fomentosa). TEN-
Nessee: Crossville (pallida, tomentosa); Dandridge
(tomentosa); Dickson (tomentosa). Texas: New Wa-
verly (texana). VIRGINIA: Carson (fomentosa); Din-
widdie (glabra, tonrentosa); Huntley Meadows Pk,
Fairfax Co. (tomentosa); Ladysmith (tomentosa);
Radford (tomentosa); Skippers (tomentosa). WASH-
INGTON, DC: National Arboretum (glabra, tomei-
tosa); Walter Reed Army Medical Center (tomen-
tosa); unspecified (types of C. persicoides). WEST
VirGinia: 6 mi NW Hedgesville (ovata).

Specimens of C. persicoides examined.—CoON-
NECTICUT: Amston, V1II-27-1997 (larvae). FLORIDA:
Gainesville, IX-21-2000 (larvae). GEorGia: 8 km E
Fort Valley, X-11-1993, ]. & R. Payne (larvae);
Lizella, X-11-1993, J. & R. Payne (larvae). Ken-
TUCKY: Brownsville, 1X-21-1995 (larvae). MARy-
LAND: Brighton, X-VIlI-1994 (larvae); Gaithers-
burg, X-4-1994 (larvae); Beltsville, USDA
Agricultural Research Center, IX-11-1994 (larvae;
3 9, pupae, em. 1V-1995), IX-26-1993, VIII-
25-2000 & IX-30-2003 (larvae); Gaithersburg, X-
4-1994 (larvae); Lusby, 1X-16-2005 (3, ?, pupae,
em. 1V-2 to 3-2006); Ridgely, 1X-23-1999 (larvae);
Silver Spring, IX-22-1993 & X-24-1999 (larvae).
Missourr: Wildwood, IX-8-2004 (larva). NEw
HampsHIRE: Kingston, [X-21-1994 (larvae). NEw
York: Herkimer, 1X-4-2003 (larvae). OHio: Hock-
ing St. For., Hocking Co., IX-19-1995 (larvae). ON-
TARIO: Dundas, VIII-17-1995 (larvae). Texas: New
Waverly, X-6-2001 (&, ¢, em. IV-2002). WASHING-
ToN, DC: National Arboretum, IX-3-1994 (larvae;
24,2 ?, pupae, em. IV-1995), X-3-1995 (3 8,5 @,
pupae, em. 1V-1996), X-13-1997, IX-22-1998, and
VII-13-2000 (larvae); Walter Reed Army Medical
Center, 1X-25-2003 (larvae); X-13-2004 (&, 2 2,
em. [V-3-2005). WEesT VIRGINIA: 6 mi NW
Hedgesville, 1X-19-1999, X-17-1999 & VIII-
20-2000 (larvae).

Caryomyia procumbens Gagné, new species

Description.—Gall (Figs. 94-95): Occasional,
found on Eucarya hickories, but not east of the Ap-
palachians, except in New England; usually found
singly, attached to vein on lower leaf surface; 4-6
mm in length, horizontal, elongate, straight, nar-
rowing gradually from rounded base to pointed
apex; white, green, to tan, with stiff, sparse white
hairs not obscuring surface; base of gall with cen-
tral conical pedicel in shallow, circular indenta-
tion; wall firm, brittle, uniformly thin, larval cham-
ber glabrous with longitudinal ridges following
gall axis from leaf vein connection to apex. The gall
is generally similar to that of C. spinulosa, q.v. for
further remarks about similar galls.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.8-2.1 (10). Body
cylindrical, anterior and posterior ends broadly
rounded. Head directed anteriorly. Spatula (Fig.
293) with single, almost parallel-sided tooth with
shallow notch anteriorly, shaft wide anteriorly,
narrowed beyond. Papillae without setae, their
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bases not raised. Lateral papillae 2-3 on each side
of spatula. Only 4 dorsal papillae on first 7 ab-
dominal segments. Abdomen with extensive ver-
rucae on dorsum, particularly at midlength, and
with horizontal rows of spicules on venter ante-
rior to sternal papillae and covering posterior
third. Terminal segment shorter than eighth. Sec-
ond instar: Length: 0.9 mm (n=1). Collar segment
with patch of enlarged spicules on each side. Spat-
ula with acutely triangular anterior tooth and
longer, wider, concave-sided shaft. Bases of dorsal
and pleural papillae not appreciably raised, papil-
lae asetose. Only 4 dorsal papillae on first 7 ab-
dominal segments.

Type material.—Holotype: Third instar, from
gall on C. ovata, Morgan Co., West Virginia, X-
1-2000, R.J. Gagné, deposited in USNM.

Etymology.—The name procumbens is a Latin
adjective and refers to the procumbent nature of
the gall.

Affinities.—See under C. eumaris.

Collections of galls.—CoNNEcTICUT: Danbury
(ovata); Phoenixville (ovata); Plainfield (ovata);
Thomaston (ovata). IiLiNois: Dexter (laciniosa);
Marshall (tomentosa). INDIANA: Spencer Co. (ovata).
Kentucky: My Old Kentucky Home St. Pk, Nelson
Co. (ovata); Pennyrile St. Pk, Christian Co. (ovata);
Winchester (laciniosa). Mississippl: Natchez Trace
Pkwy, Mile 193, Choctaw Co. (tomentosa); Noxubee
Natl Wildlfe Refuge, Oktibbeha Co. (fomentosa).
Missourt: Wildwood (tomentosa). OH10: Summer-
ford (tomentosa). PENNSYLVANIA: Mooresville (to-
mentosa). TENNESSEE: Greene Co., 181, Mile 38.5 (to-
mentosa). WEST VIRGINIA: Beech Fork St. Pk, Wayne
Co. (tomentosa); Cacapon (fomentosa); 6 mi NW
Hedgesville (glabra, ovata).

Specimens of C. procumbens examined.—ILLI-
Nois:  Marshall, IX-7-2004 (larva). INDIANA:
Spencer Co., IX-20-1995 (larvae). KENTUCKY: Win-
chester, [X-22-1995 (larvae). OHiO: Summerford,
IX-7-2004 (larvae). WEST VIRGINIA: 6 mi NW
Hedgesville, IX-12-1999, VII-8-2000, & X-3-2003
(larvae); Morgan Co., X-1-2000 (larva).

Caryomyia purpurea Gagné, new species

Description.—Gall (Figs. 15, 120-122): Com-
mon, found on Eucarya hickories; on lower leaf
surface, usually found in groups between veins
but may occur close to veins; 2.2-3.0 mm in
height, spheroidal, occasionally with slight, coni-
cal prominence at apex, surface covered with

long, thick, mostly dark brown hair obscuring gall
surface; base with deep, circular, central excava-
tion, the leaf without exfoliation surrounding con-
nection; wall woody, of even thickness but thicker
apically if peak present, green to brown; larval
chamber at base of gall ovoid, violet to purple. Ex-
teriorly, the more conical galls are similar to the
more short-conical galls of C. holotricha; such galls
must be cut open to see whether hairs intrude into
the larval chamber from the apex as they do in
galls of C. holotricha.

Adult: Head: Antenna with 12 flagellomeres;
each of male flagellomeres (as in Fig. 239) binodal
with definite internode and neck, circumfila with
short loops, their bases widely separated; female
flagellomeres with 2 horizontal circumfila con-
nected by 2 vertical strands. Labella separated
from one another anteriorly, hemispherical, short-
setose, short-setulose. Thorax: Wing length
3.1-3.4 mm in male (n=5), 2.5-3.5 mm in female
(n=5). Male abdomen: Third through eighth ter-
gites each with posterior setae continuous across
width in mostly single row, occasionally in partly
double row, the line broken for short distance
mesally; eighth tergite not more weakly sclero-
tized than seventh, the setae as long. Genitalia
(Figs. 254-255): hypoproct nearly parallel sided,
deeply concave posteromesally, posterior margin
setose except in concavity; apex of aedeagus con-
vex. Female abdomen: Third through eighth ter-
gites each with posterior setae continuous across
width in mostly single row, occasionally in partly
double row, the line broken for short space
mesally; eighth tergite not more weakly sclero-
tized than seventh, the setae as long. Ninth seg-
ment pliable except for fairly wide dorsal sclerite,
setae long but sparse. Cerci elongate-ovoid,
pointed apically, pigmented, fused dorsally on
basal third.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.8-2.2 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 306) with parallel-sided apically-
notched apical tooth, the space in notch erose in
some specimens, and elongate, narrow shaft.
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Papillae without setae, their bases not raised. Lat-
eral papillae numbering 2-3 on each side of spat-
ula. Only 4 dorsal papillae present on first 7 ab-
dominal segments. Abdominal segments with
verrucae along midlength of dorsum and horizon-
tal rows of spicules anterior to sternal papillae on
venter and also posterior to ventral papillae. Ter-
minal segment shorter than eighth. Second instar:
Length 0.9-1.3 mm (n=4). Collar segment with
patch of enlarged spicules on each side. Spatula
with acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae not raised, papillae asetose. Only
4 dorsal papillae on first 7 abdominal segments.

Type material. —Holotype: Third instar, from
gall on C. glabra, Beltsville, Maryland, IX-28-1999,
R.J. Gagné, deposited in USNM.

Etymology.—The name purpurea is a Latin ad-
jective meaning purple, with reference to the color
of the larval chamber walls.

Affinities.—This species differs from others,
such as C. tuberculata and C. holotricha, which
also have long male flagellomeres, an apically-
rounded aedeagus, and a deep, circular, basal ex-
cavation of the gall, but the larva of the present
species has a notched spatula and the first though
seventh abdominal segments each have only four
dorsal papillae. The other two species have a tri-
angular spatula tooth and six dorsal abdominal
papillae.

Collections of galls.—ALABAMA: Auburn (ovata,
tomentosa); Greenville (fomentosa). ARKANSAS:
Piney (texana). CoNNEcCTICUT: Danbury (ovata);
Oakville (ovata); Phoenixville (ovata); Plainfield
(ovata); Southbury (tomentosa); Thomaston (ovata);
Westchester (ovata). GEORGIa: Forsyth (glabra); 8
km E Fort Valley (pallida). Lake Park (glabra). ILLI-
Nois: Dexter (laciniosa, tomentosa). MARYLAND:
Beltsville, USDA Agricultural Research Center (fo-
mentosa); Brighton (tomentosa); College Park
(glabra); Ellicott City (tomentosa); Gaithersburg (to-
mentosa); Lusby (glabra, tomentosa); Ridgely (glabra,
tomentosa); Silver Spring (tomentosa); Spencerville
(tomentosa); Wheaton (glabra, tomentosa). MASSA-
CHUSETTS: Great Barrington (ovata). Missourr: Con-
way (texana); Rolla (texana); St. Clair (tomentosa).
New HampsHIRE: Kingston (ovata). NEw JErsey: Co-
lumbia (glabra, tomentosa). NEw York: E. Schodack
(Carya sp.); Hyde Park (ovata); New York (Carya
sp.). NortH CAROLINA: Alamance (glabra, tomen-
tosa); Fayetteville (tomentosa); Providence (glabra,
tomentosa); Wise (tomentosa). OHio: Hocking Co.

(tomentosa, Wells 1916: Fig. 15); Yellow Springs
(glabra). ONTARIO: Dundas (ovata). SoutH CAR-
oLINA:  Georgetown  (tomerntosa). TENNESSEE:
Crossville (pallida); Dickson (tomentosa). VIRGINIA:
Dinwiddie (glabra, tomentosa); Huntley Meadows
Pk, Fairfax Co. (fomentosa).; Ladysmith (tomentosa).
WasHINGTON, DC: National Arboretum (glabra, to-
mentosa); Rock Creek Park (ovata); Walter Reed
Army Medical Center (tomentosa).

Specimens of C. purpurea examined.—CoN-
NECTICUT:  Phoenixville, 1X-20-1994 (larvae).
Georaia: 8 km E Fort Valley, IX-11-1993, J. & R.
Payne (larvae). MARYLAND: Beltsville, USDA Agri-
cultural Research Center, X-5-1994 & IX-28-1999
(larvae); Brighton, X-8-1994 (larvae; 3 &,4 2, em.
IV-1995); Ridgely, 1X-23-1999 (larvae), X-2000 (3
3, em. [V-2001); Gaithersburg, X-4-1994 (larvae; 2
?, pupae, em. IV-1995); Silver Spring, X-3-1993
(larvae; 10 &, 9 ?, pupae, em. IV-26-1994); Spen-
cerville, 1X-22-2003 (larvae; 2, em. 1V-14-2004);
Wheaton, 1X-19-1993 & X-13-1999 (larvae). Mis-
sourl: Conway, IX-8-2004 (larvae). New Hamp-
sHIRE: Kingston, IX-21-1994 (larvae). OHIO: Yellow
Springs, IX-7-2004 (larvae). ONTARIO: Dundas,
VIII-17-1995 (larvae). WasHINGTON, DC: National
Arboretum, X-3-1994 (larvae); Walter Reed Army
Medical Center, X-7-1993 (larvae; 3 &, 3%, pupae,
em. 1V-23-26-1994), X-2005 (larvae; pupae, 5 &,
26 2, em. I11-28 to IV-15-2006).

Caryomyia recurvata Gagné, new species

Description.—Gall (Figs. 9, 90-91): Occasional,
found on Eucarya hickories; usually in groups, on
lower leaf surface on vein; 2.5-4.0 mm in length,
recumbent, truncate near base, abruptly nar-
rowed and recurved beyond basal third; white,
green, to tan, hairless, glaucous; base of gall with
central, conical pedicel surrounded by shallow,
circular indentation; wall firm, brittle, uniformly
thin except for slightly thicker blunt end, larval
chamber glabrous, with longitudinal ridges fol-
lowing gall axis from leaf vein connection to re-
curved apex. This gall is most similar to that of C.
eumaris but is hairless and has a smooth glaucous
surface and has a more truncate base. The gall of
C. eumaris has a rough and sparsely hairy surface.

Adult (male only): Head: Antenna with 12 fla-
gellomeres; male flagellomeres (as in Fig. 237)
scarcely binodal, only slightly narrowed beyond
basal circumfilum, circumfila loops short, sube-
qual in length. Labella (as in Fig. 242) separated
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from one another anteriorly, hemispherical, short-
setose, short-setulose. Palpus 4-segmented. Tho-
rax: Wing length 1.5 mm (n=1). Male abdomen:
Third through seventh tergites each with poste-
rior setae continuous across width, in single row;
eighth tergite weakly sclerotized, with 3 posterior
setae laterally. Genitalia: gonostylus gradually
narrowed from base to apex, the tooth relatively
narrow; hypoproct broadest near apex with slight
concavity posteromesally, apical margin setose
except in concavity, dorsal setulae present only
on distal third; aedeagus furrowed apically and
ventrally.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.6-2.2 mm (n=7).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 294) with nearly parallel-sided, shallowly
notched anterior tooth, the shaft widest anteriorly,
tapering beyond. Papillae without setae, their
bases not raised. Lateral papillae 2-3 on each side
of spatula. Only 4 dorsal papillae on first 7 abdom-
inal segments. Abdomen with extensive verrucae
on dorsum, particularly at midlength, and with
horizontal rows of spicules on venter anterior to
sternal papillae and covering posterior third. Ter-
minal segment shorter than eighth. Second instar:
Length 0.8 mm (n=1). Collar segment with patch of
enlarged spicules on each side. Spatula with large,
apically pointed tooth and longer, wider, concave-
sided shaft. Bases of dorsal and pleural papillae
not appreciably raised, papillae asetose. Only 4
dorsal papillae on first 7 abdominal segments.

Type material—Holotype: Third instar, from
gall on C. glabra, National Arboretum, Washing-
ton, DC, 1X-23-1988, R.J. Gagné, deposited in
USNM.

Etymology—The name recurvata is a Latin ad-
jective refering to the recurved neck of the gall.

Affinities.—See under C. eumaris.

Collections of galls.—AraBama: Auburn (gla-
bra, pallida). ARKANSAS: Magazine Mt., Logan Co.
(tomentosa); 2 mi S DeQueen (tomentosa); Rt.1 at
Red River, Little River Co. (tomentosa). CONNECTI-
cuT: Phoenixville (ovata); Westchester (ovata). ILLI-
Noris: Dexter (tomentosa); Marshall (tomentosa).

KenTucky: Grayson Lake St. Pk, Carter Co. (to-
mentosa); Pennyrile St. Pk, Christian Co. (glabra,
ovata). LouisiaNa: Lake Bistineau St. Pk, Webster
Parish (tomentosa). MaryLAND: Beltsville, USDA
Agricultural Research Center (tomentosa); Ellicott
City (tomentosa); Gaithersburg (tomentosa);
Ridgely (tomentosa); Snow Hill (tomentosa). Mis-
sissipPl: Noxubee Natl Wildlife Ref., Oktibbeha
Co. (ovata, tomentosa). Onio: Hocking Co. (ovata,
Wells 1916: Fig. 9). Missourr: Conway (ovata, tex-
ana); Holly Ridge State For., Stoddard Co. (tomen-
tosa); St. Clair (tomentosa); Wildwood (tomentosa).
TENNESSEE:  Dickson (tomentosa). WASHINGTON,
DC: National Arboretum (glabra).

Specimens of C. recurvata examined.—MARY-
LAND: Beltsville, USDA Agricultural Research
Center, X-5-1994 & VI1-1-2000 (larvae); Ridgely,
IX-23-1999 (larvae). Missourr: Conway, IX-8-2004
(3, pupae, em. 1V-9-2005); Wildwood, IX-8-2004
(larvae). WasHINGTON, DC: National Arboretum,
IX-22-1988 (larva).

Caryomyia sanguinolenta (Osten Sacken)

Cecidomyia sanguinolenta Osten Sacken 1862: 192; Felt
1909: 293 (Caryomyia).

Description.—Gall (Figs. 10, 134-136): Com-
mon, found on Eucarya hickories; single or clus-
tered, on lower leaf surface between veins; height
1.94.1 mm, conical, basal edge flared, acute or
rounded, the base adjacent to leaf either flat or
convex, the central part of the base permanently
hard and differing in texture from softer outer
part (Fig. 136), lateral sides of cone in profile con-
vex at first, becoming concave, then furrowed
upon further drying, the apex obtuse to acute;
hairless, green, turning brown, crimson, or pur-
ple, not sticky; base with shallow, circular, central
excavation, the leaf without exfoliation around
connection; larval chamber ovoid, located at base
of gall, surrounded by yellowish pellicle different
in texture from the soft, large-celled usually pur-
ple tissue beyond that partly collapses with age; a
bundle of fibers present between apex of larval
chamber and gall apex. Galls of C. sanguinolenta
and C. conoidea are most similar to one another in
shape, but that of C conoidea bears short, rigid,
sparse hairs.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres (as in Fig. 237) scarcely bin-
odal, only slightly narrowed beyond basal circum-
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filum, circumfila loops short, subequal in length;
female flagellomeres with 2 horizontal circumfila
connected by 2 vertical strands. Labella (as in Fig.
242) separated from one another anteriorly, hemi-
spherical, short-setose, short-setulose. Palpus 4-
segmented. Thorax: Wing length 1.7-2.1 mm in
male (n=5); 2.1-2.7 mm in female (n=4). Male ab-
domen: Third through seventh tergites each with
posterior setae continuous across width, in single
row; eighth tergite weakly sclerotized, without
posterior setae. Genitalia (as for Figs. 247-248):
gonostylus gradually narrowed from base to apeXx,
the tooth relatively narrow; hypoproct broadest
near apex with slight concavity posteromesally,
margin setose except in concavity, dorsal setulae
present only on distal third; aedeagus furrowed
apically. Female abdomen: Third through eighth
tergites each with posterior setae continuous
across width, in mostly single row, usually double
at lateral limits; eighth tergite not less sclerotized
than seventh, setae nearly as long. Ninth segment
pliable except for slender dorsal sclerite, setae
sparse laterally, mostly as long as cerci, setae more
numerous ventrally. Cerci ovoid in lateral view,
fused dorsally for about 1/2 length.

Pupa (Figs. 213-214): Antennal bases pyrami-
dal, separate, acutely pointed apicolaterally. Face
with anterolateral pair of horizontal incisions,
their posterior lip protruding to form craterlike
concavity. Frons and clypeus strongly protruded
ventrally. Abdominal terga with several anterior
rows of enlarged spinules.

Larva (Figs. 220-222): Third instar: Length
18-25 mm (n=10). Body cylindrical, anterior and
posterior ends broadly rounded. Head directed
anteriorly. Spatula (Fig. 303) with long, nearly
parallel sided, apically notched tooth and long
shaft. Papillae without setae, their bases not
raised. Lateral papillae 2 on each side of spatula.
Four dorsal papillae on first 7 abdominal seg-
ments. Abdominal segments with rounded and
pointed verrucae covering dorsum extensively
across midlength and with horizontal rows of
pointed spicules across venter anterior to sternal
papillae and posterior to ventral papillae. Termi-
nal segment shorter than eighth. Second instar:
Length 0.8-1.2 mm (n=8). Collar segment with
patch of enlarged spicules on each side. Spatula
present, with acutely triangular anterior tooth
and elliptical shaft. Dorsal and pleural papillae
not appreciably raised, about as long as wide,
without setae. Four dorsal papillae on first 7 ab-
dominal segments.

Type material.—Neotype: The original Osten
Sacken syntypes, larva(e) and galls collected from
Carya sp. in the vicinity of Washington, DC, are
presumed lost. They were not found in either the
MCZ or the USNM. A neotype is designated here,
a third instar (right hand specimen of two on a
slide) from galls fitting Osten Sacken’s original
description, Carya tomentosa, Walter Reed Army
Medical Center Annex, Silver Spring, Maryland,
X-24-1999, R.J. Gagné, deposited in the USNM.
The galls from which the neotype and the other
associated larva were taken are also preserved in
the USNM.

Etymology.—The name sanguinolenta is an ad-
jective from the Latin meaning blood red, coined
by Osten Sacken with reference to the crimson to
purple external color of most mature galls of this
species.

Affinities.—Galls of this species resemble
closely enough those of several other species, C.
biretta, C. conoidea, C. lunata, C. marginata, and C.
stellata, to indicate some relationship among
them, given other similarities of adult and larval
characters. These species differ only in the shape
of their galls, which are conical with their exten-
sive soft, large-celled tissue eventually collapsing.
Between that tissue and the larval cell is a pellicle
that is at first soft but eventually hardens into a
brittle covering. The soft tissue mostly deterio-
rates during the winter. The base of the galls,
through which pupae eventually escape, is shield-
like and smooth, even on otherwise hairy galls.
The conical galls only superficially resemble those
of C. persicoides and C. turbanella. Galls of these
last two deteriorate differently and pupae break
out of the side of the gall rather than the base.
Also, the male antennae and genitalia of these two
species place them in another group.

Biological notes.—Tiny, green, occasionally red
galls with first instars were found as early as mid-
May in the Washington, DC area. By mid-June,
both small and full-size galls were present with
first and second instars, respectively. Small galls
with first instars could still be found as late as
early August, although the preponderance of
galls found after mid-July contained second in-
stars. Third instars were found beginning in early
August and by late August most galls contained
third instars. Galls remain on leaves until leaf
drop in October. Many galls are red or purple by
autumn but some remain green. Pupae escape
through a hole made in the base of the gall, to the
side of the central, harder part (Fig. 136).
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Collections of galls.—AvraBamA: Ashville (to-
mentosa); Auburn (glabra, ovata, pallida); Oak Mt. St.
Pk, Shelby Co. (pallida). ARkANSAS: 3 mi S Harrison
(tomentosa); Magazine Mt., Logan Co. (ovata, to-
mentosa); Piney (texana). CONNECTICUT: Amston
(ovata); Meriden (glabra, ovata); New Haven
(glabra); Pachaug St. Pk (ovata); Phoenixville
(ovata); Southbury (tomentosa); Westchester (ovata).
FLoriDA: Chattahootchee (tomentosa); Gainesville
(tomentosa). GEORGIA: Carnesville (glabra); Forsyth
(glabra, ovata); Fort Valley (pallida); Lake Park
(glabra); Lizella (ovata). ILLiNOIS: Dexter (tomen-
tosa). KENTUCKY: Brownsville (fomentosa); Grayson
Lake St. Pk, Carter Co. (fomentosa). LOUISIANA:
Lake Bistineau St. Pk, Webster Parish (fexana).
MARYLAND: Beaver Dam (tomentosa); Beltsville,
USDA Agricultural Research Center (glabra, tomen-
tosa); Brighton (tomentosa); Calverton (tomentosa);
Clarksburg (glabra, tomentosa); College Park
(glabra); Ellicott City (fomentosa); Gaithersburg (to-
mentosa); Kemp Mill (glabra); Lusby (glabra, tomen-
tosa) Potomac (tomentosa); Ridgely (glabra, tomen-
tosa); St. Leonard (tomentosa); Silver Spring (glabra,
tomentosa); Spencerville (tomentosa); Wheaton
(glabra, tomentosa). MASSACHUSETTS: Bolton (ovata);
Merrimac (ovata); Wrentham (ovata). MISSOURIL:
Holly Ridge State For., Stoddard Co. (glabra). New
HawmpsHIRE: Kingston (ovata). NEw Jersey: Colum-
bia (tomentosa). New York: Central Pk, New York
(tomentosa); Ravena (glabra, ovata); Skokan (glabra).
NortH CarOLINA: Alamance (tomentosa); Alberta
(glabra); Fayetteville (tomentosa); Kannapolis (fo-
mentosa); Providence (glabra, tomentosa); Rowland
(tomentosa); Wise (tomentosa). Onio: Gypsum
(glabra, Wells 1916, Fig. 10). ONTArIO: Dundas
(ovata). PENNsYLVANIA: Millsboro (glabra); Schells-
burg (glabra, ovata). TENNESSEE: Dandridge (tomen-
tosa); Lebanon (glabra). VIRGINIA: Carson (tomen-
tosa); Leesburg (tomentosa); Skippers (tomentosa).
WasHINGTON, DC: National Arboretum (glabra, to-
mentosa); Walter Reed Army Medical Center (to-
mentosa). WEST VIRGINIA: Beech Fork St. Pk, Wayne
Co. (tomentosa); Cacapon (ovata); 6 mi NW
Hedgesville (ovata).

Specimens of C. sanguinolenta examined.—
Arkansas: Piney, IX-10-2004 (larva). CONNECTI-
cut: New Haven, IX-19-1994 (larva); Phoenixville,
IX-20-1994 (larvae). GEORGIA: Lizella, X-12,1993, J.
& R. Payne (larva). ILLinois: Dexter, IX-8-2004 (lar-
vae). KENTUCKY: Brownsville, IX-21-1995 (larva);
Grayson Lake St. Pk, Carter Co., 1X-22-1995
(larva). MARYLAND: Beltsville, USDA Agricultural
Research Center, 1-7-2000 (larvae); Brighton, X-

10-1993 (2 &, ?, pupae, em. IV-25-28-1993);
Calverton, X-10-2005 (3, 5 ?, pupa & pupal exu-
viae, em. I1I-30 to 1V-15-2006); College Park, IX-
23-2003 (2 3,2 %, pupae, em. [V-10-2004); Ellicott
City, IX-2-2000 (larvae); Gaithersburg, X-4-1994
(larvae); Lusby, IX-16-2003 (larvae); Ridgely, IX-
23-1999 (larvae); Silver Spring, IX-14-1993, IX-
17-1993, 1X-22-1993, and X-24-1999 (larvae);
Wheaton, IX-19-1999 (larvae). WASHINGTON, DC:
National Arboretum, X-3-1994 (larva); Walter
Reed Army Medical Center, IX-2000 (larvae; 3,
3 9, pupae, em. IV-2001). WEST VIRGINIA: 6 mi NW
Hedgesville, X-17-1999 (larvae).

Caryomyia shmoo Gagné, new species

Description.—Gall (Figs. 59-61): Common,
found on Eucarya hickories; single or clustered, on
lower leaf surface between veins; 2.5-3.5 mm in
height, bilaterally symmetrical, truncate-spher-
oidal atbase, apical third abruptly narrowed, set to
one side, and tipped with an umbo; green to yel-
low, turning tan to brown, smooth, hairless, not
sticky; base with prominent conical pedicel set into
circular indentation, leaf without conspicuous ex-
foliation surrounding base of gall; wall firm, brit-
tle, thin, larval chamber shaped as for gall,
glabrous, with longitudinal ridges. This gall re-
sembles most that of the related species, C. caryae.
The gall of the latter is spheroidal but that of C.
shmoois conspicuously narrowed atits apical third.

Adult: Head: Antenna with 12 flagellomeres, in
male with additional short 13th flagellomere
without circumfila; each of regular 12 male flagel-
lomeres (as for Fig. 239) binodal with definite in-
ternode and neck, circumfila with short loops,
their bases widely separated; female flagellom-
eres with 2 horizontal circumfila connected by 2
vertical strands. Labella separated from one an-
other anteriorly, hemispherical, short-setose,
short-setulose. Thorax: Wing length 2.7-3.6 mm
in male (n=2), 3.0-3.1 mm in female (n=2). Male
abdomen: Third through eighth tergites each with
posterior setae separated into 2 lateral groups, in 1
to 3 horizontal rows; eighth tergite not more
weakly sclerotized than seventh. Genitalia: hy-
poproct nearly parallel sided, weakly concave
posteromesally, the margin partly setose, dorsum
setulose only on distal third; apex of aedeagus
convex. Female abdomen: Third through seventh
tergites each with posterior setae as for male;
eighth tergite more weakly sclerotized than pre-
ceding tergite, with posterior setae only laterally
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and not as long as on preceding tergite. Ninth seg-
ment pliable except for dorsal sclerite that widens
from base to apex, setae sparse laterally and ven-
trally, many longer than cerci. Cerci ovoid in lat-
eral view, fused dorsally for about 2/3 length.

Pupa (Figs. 201-202): Antennal bases oblique in
ventral view, converging and narrowing anteri-
orly, their rounded apices closely adjacent. Face
with anterolateral pair of horizontal incisions,
their posterior lip protruding to form concavity.
Frons and clypeus strongly protruded ventrally.
Abdominal terga with several anterior rows of en-
larged spinules.

Larva: Third instar: Length 1.8-2.4 mm (n=10).
Body ovoid-cylindrical, anterior end more
broadly rounded than posterior end. Head di-
rected ventrally. Spatula (Fig. 284) with 2 widely
separated anterior teeth, the space between con-
cave, shaft widest anteriorly, narrowing abruptly
before posterior half, parallel-sided beyond. Pap-
illar bases moderately raised, dorsals and pleurals
with setae, also ventrals with setae on first
through seventh abdominal segments. Lateral
papillae 3 on each side of spatula. Six dorsal papil-
lae on first 7 abdominal segments. Body entirely
covered with verrucae laterally and dorsally and
with spicules covering venter. Terminal segment
as long as eighth. Second instar: Length 0.8-1.2
mm (n=5). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider concave-
sided shaft. Bases of dorsal and pleural papillae
raised and all short-setose including on protho-
rax. Six dorsal papillae on first 7 abdominal seg-
ments.

Type material—Holotype: Third instar, left
specimen on slide mount, from gall on C. glabra,
Wheaton, Maryland, IX-19-1993, R.J. Gagné, de-
posited in USNM.

Etymology.—The name shmoo is a noun in ap-
position. The shape of this gall is reminiscent of
one of the benevolent and irrepressible organisms
with that name created in 1948 by Al Capp for his
comic strip, Li’l Abner.

Affinities.—This species forms a natural group
with C. caryae and C. hirtiglobus because of the
general shape of the gall and the similarity of the
larvae, particularly the two widely separated an-
terior teeth of the third instar spatula. As with C.
hirtiglobus but not C. caryae, the dorsal and pleural
papillae of the larval prothorax are setose. C.
shmoo differs from C. hirtiglobus in the apices of
the pupal antennal horns being separated instead

of closely adjacent and the larval spatula teeth
separated from one another by a distance shorter
than their length. See under C. caryae for further
discussion.

Biological notes.—Soft, whitish-green galls
were first noted in central Maryland on June 9 and
contained first instars. On June 15, full grown
galls were brittle and still contained first instars.
By July 8, galls contained second and third instars.
When full-grown, the white larva fills the entire
larval chamber and is very active when disturbed.
Pupae exit the gall from one side through which
the larva has already scraped away part of the
wall.

Collections of galls.—ALABAMA: Ashville (to-
mentosa); Auburn (glabra, ovata, pallida, tomentosa);
Greenville (tomentosa). ARKANsAS: Chester (texana);
2 mi S DeQueen (texana, tomentosa); Piney (texana);
Rt.1 at Red River, Little River Co. (tomentosa). CON-
NEcTicUT: Hartland (ovata); Meriden (ovata);
Phoenixville (ovata); Southbury (glabra). FLORIDA:
Gainesville (glabra, tomentosa); Chattahoochee (to-
mentosa). GEORGIA: 8 km E Fort Valley (ovata).
Louisiana: Lake Bistineau St. Pk, Webster Parish
(texana). MARYLAND: Beltsville, USDA Agricultural
Research Center (glabra, tomentosa); Clarksburg (to-
mentosa); Géithersburg (tomentosa); Lusby (tomen-
tosa); Ridgely (tomentosa); Spencerville (tomen-
tosa); Wheaton (glabra). Mississippr: Natchez Trace
Pkwy, Mile 123, Rankin Co. (glabra, pallida, tomen-
tosa); Natchez Trace Pkwy, Mile 193, Choctaw Co.
(tomentosa); 7 mi E Starkville (tomentosa). MISSOURI:
Conway (texana); Mark Twain Natl For. (tomen-
tosa); St. Clair (tomentosa). NEw HAMPSHIRE:
Kingston (ovata). NEw York: Shokan (glabra);
Saratoga Springs (ovata). NoRTH CAROLINA: Fay-
etteville (tomentosa). Onio: Yellow Springs (glabra).
PennsyLvania: Schellsburg (ovata). Soutn CAR-
oLINA: Georgetown (tonientosa). TExas: New Wa-
verly (tomentosa). VIRGINIA: Dinwiddie (fomerntosa);
Huntley Meadows Pk, Fairfax Co. (tomentosa); La-
dysmith (tormerntosa). WasHINGTON, DC: National
Arboretum (tomentosa). WEST VIRGINIA: Cacapon
(ovata); 6 mi NW Hedgesville (ovata).

Specimens of C. slimoo examined.— ALABAMA:
Greenville, IX-21-2000 (2 &, pupae, em. IV-2001).
Georala: 8 km E Fort Valley, X-11-1993, J. & R.
Payne (larvae). MARYLAND: Beltsville, USDA Agri-
cultural Research Center, 1X-26-1993 & X-5-1994
(larvae); Gaithersburg, VII-20-2000 (larva); Lusby,
IX-16-2003 (larvae); Ridgely, IX-23-1999 (larva);
Spencerville, IX-4 & 21-2003 (larvae; ¢, pupa, em.
IV-2004); Wheaton, 1X-19-1993 (larvae). NEw
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HawmpsHIRE: Kingston, 1X-2-1994 (larva). New
York: Saratoga Springs, IX-25-1994 (larvae).
Onio: Yellow Springs, IX-7-2004 (larvae). TExas:
New Waverly, X-6-2001 (%, pupae, em. 1V-2002).
WasHINGTON, DC: National Arboretum, IX-
21-2003 (larvae).

Caryomyia spherica Gagné, new species

Description.—Gall (Figs. 21, 160-161): Infre-
quent, on Eucarya hickories; usually scattered
along veins, on lower leaf surface; 5.0-8.0 mm in
diameter, spherical, covered with thick, short,
brown hair obscuring gall surface; base with nar-
row, shallow, circular depression; larval chamber
at center of sphere, ovoid, tan to brown, the sur-
rounding thick walls large-celled, woody. Galls of
this species are superficially similar to the
rounder galls of C. persicoides, but the larval cham-
ber of C. spherica is centrally located instead of at
the base of the gall. The gall is also much harder
and not subject to shrinkage as is the softer gall of
C. persicoides.

Adult: Head: Antenna with 12 flagellomeres
and a short apical bud on the 12th; the regular 12
male flagellomeres almost evenly cylindrical,
slightly narrowed from base to apex, circumfila
loops short, subequal in length; female flagellom-
eres with circumfila anastomozing on venter. La-
bella (Fig. 244) discrete, ovoid, with many long se-
tae and covered with setulae. Palpus (Fig. 244) 1-2
segmented. Labella separate with several robust
setae. Thorax: Wing length 3.3-3.5 mm in male
(n=2); 4142 mm in female (n=2). Male ab-
domen: Third through seventh tergites each with
posterior setae continuous across width, 34 rows
laterally, diminishing to 1-2 rows mesally; eighth
tergite with 0-3 posterolateral setae. Genitalia: hy-
poproct broadest near apex, slightly bilobed at
apex, the lobes rounded; apex of aedeagus weakly
furrowed. Female abdomen: Third through sev-
enth tergites each with posterior setae continuous
across width, in mostly 4 rows laterally, tapering
to 2-3 rows mesally; eighth tergite with mostly
double row of posterior setae laterally, diminish-
ing to 0-1 rows mesally, and shorter than setae on
previous tergite. Ninth segment pliable except for
slender dorsal sclerite, setae sparse laterally,
mostly as long as cerci, setae more numerous ven-
trally. Cerci ovoid in lateral view, fused dorsally
for about 1/2 length. ‘

Pupa (Figs. 205-206): Antennal bases oblique in
ventral view, converging anteriorly, each termi-

nating in prominent, closely adjacent point. Face
with anterolateral pair of horizontal incisions,
their posterior lip slightly protruding. Frons and
clypeus moderately protruded ventrally. Abdomi-
nal terga with several anterior rows of enlarged
spinules.

Larva: Third instar: Length 2.3-4.2 mm (n=5).
Body ovoid, anterior and posterior ends broadly
rounded. Head directed anteriorly. Spatula (Fig.
317) with tapered, apically-pointed tooth and
long shaft widened at both ends. Dorsal and pleu-
ral papillae with short setae; bases of papillae not
raised. Lateral papillae 2-3 on each side of spat-
ula. Six dorsal papillae on first 7 abdominal seg-
ments. Abdominal segments with verrucae cover-
ing most of dorsum and with horizontal spicule
rows anteriorly and posteriorly on venter. Termi-
nal segment shorter than eighth. Second instar:
Length 1.4-1.5 mm (n=10). Collar segment with
patch of enlarged spicules on each side. Spatula
with elongate, acutely triangular anterior tooth
and longer, wider, concave-sided shaft. Bases of
dorsal and pleural papillae raised, papillae with
setae. Six dorsal papillae on first 7 abdominal seg-
ments.

Type material. —Holotype: Third instar, middle
of 3 specimens on slide, from gall on C. tomentosa,
Beltsville Agricultural Research Center, Beltsville,
Maryland, 1X-30-2003, R.J. Gagné, deposited in
USNM.

Etymology.—The name spherica is a Latin ad-
jective, referring to the spherical gall.

Affinities—Among the Caryomyia species
with foreshortened male flagellomeres and fur-
rowed aedeagus, this species stands alone for the
one or two instead of four-segmented palpi and
the strongly instead of weakly setose labella. Galls
of C. spherica and the more spherical galls of C.
persicoides can be superfically similar in gross as-
pect. Larvae of C. spherica have a triangular apical
tooth on the spatula and setose dorsal and pleural
papillae and the adult has a 1-2 segmented pal-
pus; in C. persicoides, the larva has a parallel-sided,
notched tooth and asetose papillae and the adult
has a 4-segmented palpus.

Biological notes.—In autumn the full-grown
larva cuts a cylindrical passage from its chamber
in the center of the gall up to but not including the
epidermis. In spring the pupa pushes through the
epidermis. Adults were reared in early April. In
my experience this gall appears in late summer.

Collections of galls.—ArLaBama: Auburn
(glabra, pallida, tomentosa); Greenville (tomentosa).
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ConnecticuT: Meriden (ovata); Southbury (fomen-
tosa). FLoriDA: Chattahoochee (tomentosa). GEOR-
G1a: Forsyth (ovata); Lizella (torentosa). ILLINOIS:
Highland (laciniosa); Rock Island (Carya sp., B.D.
Walsh). MARYLAND: Beltsville, USDA Agricultural
Research Center (torentosa); Ridgely (tomentosa).
Mississiper: Starkville (fomentosa). NoRTH CAR-
OLINA: Alamance (fomentosa); Fayetteville (tomen-
tosa); Gastonia (tomentosa); Providence (fonien-
tosa). Ohio: Unspécified (ovata, Wells 1916: Fig. 21).
TenNEsSEe: Crossville (pallida); Jackson (tomen-
tosa). Texas: New Waverly (tonmentosa). VIRGINIA:
Dinwiddie (tomentosa).

Specimens of C. spherica examined.—GEORGIA:
Lizella, X-12-1993, ]. & R. Payne (larvae). ILLINOIS:
Highland, IX-8-2004 (larvae); Rock Island, B.D.
Walsh (larvae). MARYLAND: Beltsville, USDA Agri-
cultural Research Center, IX-30-2003 (larvae; 2 38,
pupae, em. 1V-12-2004); Ridgely, 1X-23-1999 (lar-
vae; 2 9, em. IV-2000). NortH CAROLINA: Gasto-
nia, [X-18-2000 (larvae). TENNESSEE: Crossville, IX-
11-2004 (larva). Texas: New Waverly, X-6-2001
(larva; 2, em. IV-2002).

Caryomyia spiniglobus Gagné, new species

Description.—Gall (Fig. 64-65): Common, on
Eucarya hickories; single or in groups on lower
leaf surface between veins; 2.8-3.5 mm in height,
spherical with a conspicuous apical terminus
made up of a nipple atop an abruptly raised are-
ola; green to yellow, becoming tan to brown with
widely spaced, short, stiff light brown hairs not
obscuring surface; base with small conical pedi-
cel, leaf without exfoliation; wall firm, brittle, uni-
formly thin, larval chamber glabrous with longi-
tudinal ridges. This gall differs from that of C.
leviglobus in that it has hair. Both galls are distinc-
tive for the raised apical knob.

Adult: Head: Antenna with 12 flagellomeres;
each of the 12 male flagellomeres (as in Fig. 238)
scarcely binodal, only slightly narrowed beyond
basal circumfilum, circumfila loops short, sub-
equal in length, basal node with almost no setulae,
distal node evenly setulose; female flagellomeres
with 2 horizontal circumfila connected by 2 vertical
strands. Labella separated from one another ante-
riorly, hemispherical, short-setose, short-setulose.
Thorax: Wing length 1.7 mm in male (n=1); 2.0 mm
in female (n=1). Male abdomen: Third through
seventh tergites each with single row of posterior
setae nearly continuous across width except inter-

rupted mesally; eighth tergite without posterior se-
tae. Genitalia: hypoproct broadest before posterior
convex margin, margin setose; aedeagus evenly
cylindrical, wide, notched apically. Female ab-
domen: Third through seventh tergites each with
single row of posterior setae nearly continuous
across width except interrupted mesally; eighth
tergite as sclerotized as preceding tergite, with sin-
gle row of posterior setae only laterally, the setae
not as long as on seventh tergite.

Pupa : Unknown.

Larva: Third instar: Length: 1.7-2.5 mm
(n=10). Body spindleform, segments convex, head
end tapered, posterior end rounded. Head ven-
tral. Spatula (as in Fig. 281) with large, simple an-
terior tooth nearly as long as broad shaft. All
papillae except terminals setose, papillar bases
not conspicuously raised. Lateral papillae 2 on
each side of spatula. Six dorsal papillae on first 7
abdominal segments. Abdominal segments com-
pletely covered with raised, pointed verrucae.
Terminal segment as long as eighth. Second in-
star: Not seen.

Type material. —Holotype: Third instar, from
gall on C. tomentosa, vic. Ridgely, Caroline Co.,
Maryland, R.J. Gagné, 1X-23-1999, deposited in
USNM.

Etymology.—The name spiniglobus is a noun
formed from the Latin spina (spine) and globus
(globe), with reference to the erect-haired spheri-
cal gall.

Affinities.—See under C. leviglobus, from
which the present species differs only in the hairy
galls.

Biological notes.—Tiny, soft, whitish galls with
first instars were first noted in central Maryland
on June 9. In mid-June to mid-July soft galls could
be found mixed with hard, brittle galls, the former
with first, the latter with second instars. By begin-
ning of August galls were regularly found with
third instars. Feeding larvae lie prone against the
concave surface of the larval chamber.

Collections of galls—ALaBama: Ashville (to-
meittosa), Auburn (tomentosa); Greenville (tomen-
tosa). ArkaNsas: 2 mi S DeQueen (tomentosa);
Palestine (ovata). CONNECTICUT: Amston (ovata);
Danbury (ovata); Hartland (ovata); Phoenixville
(ovata). Froripa: Chattahoochee (tomentosa);
Gainesville (tomentosa); Lake City (tomentosa).
GEORGIA: Lizella (tomentosa). KenTucky: My Old
Kentucky Home St. Pk, Nelson Co. (ovata); More-
head (tomentosa); Pennyrile St. Pk, Christian Co.
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(ovata); Winchester (laciniosa). LouisiaNA: Lake
Bistineau St Pk, Webster Parish (fomentosa). MARy-
LAND: Beltsville, USDA Agricultural Research Cen-
ter (tomentosa); Calverton (tomentosa); Clarksburg
(tomentosa); Ellicott City (tomentosa); Lusby (tomen-
tosa); Ridgely (tomentosa). MASSACHUSETTS: Peter-
sham (ovata). Mississippr: Natchez Trace Pkwy,
Mile 193, Choctaw Co. (glabra, tomentosa); Nox-
ubee Natl Wildlife Ref., Oktibbeha Co. (tomentosa);
7 mi E Starkville (fomentosa). NEw Jersey: Colum-
bia (ovata). NEw York: Ithaca (ovata). PENNSYLVA-
NiA: Julian (glabra); Pavia (ovata); Schellsburg
(ovata). SoutH CaroLINA: Dillon (tomentosa).
Georgetown (fomentosa). TENNESSEE: Dickson (fo-
mentosa); Greene Co., I 81, Mile 38.5 (tomentosa);
Gatlinburg (fomentosa). VIRGINIA: Huntley Mead-
ows Pk, Fairfax Co. (tomentosa); Radford (tomen-
tosa). WasHINGTON, DC: National Arboretum (to-
mentosa). WEsT VIRGINIA: Beech Fork St. Pk, Wayne
Co. (tomentosa); 6 mi NW Hedgesville (ovata).

Specimens of C. spiniglobus examined.—
ARKANsAs: Palestine, I1X-10-2004 (larva). Con-
NECTICUT: Danbury, IX-6-2005 (larva). MARYLAND:
Ridgely, IX-23-1999 (larvae) & IX-2-2000 (3, @,
em. [V-2001). TeNNEssee: Dickson, IX-11-2004
(larvae).

Caryomyia spinulosa Gagné, new species

Description.—Gall (Figs. 92-93): Occasional,
known from bitternut of the Apocarya section;
found singly or in small groups, attached to leaf
vein, usually on lower leaf surface, occasionally
on upper leaf surface; 6.2-8.0 mm in length, re-
cumbent, base bulbous, tapered beyond into elon-
gate, usually abaxially bowed extension with
pointed apex; green, yellow, to tan, covered with
short, white, downy, crinkled hairs not obscuring
surface; base of gall with central conical pedicel in
shallow circular indentation; wall firm, brittle,
uniformly thin, larval chamber glabrous with lon-
gitudinal ridges following gall axis from leaf vein
connection to apex. This gall is superficially simi-
lar to those of C. procumbens and C. supina. It is
known only from bitternut, while those of the
other two occur on the Eucarya group, except for
one known exception in C. supina. The gall of C.
spinulosa has hair, as does that of C. procumbens,
but the hair on the gall of C. spinulosa is downy
and crinkly rather than stiff and straight and the
gall base is much more bulbous. The gall of C.
supina is hairless and not bulbous basally.

Adult: Unknown.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.7-2.1 (8). Body
cylindrical, anterior and posterior ends broadly
rounded. Head directed anteriorly. Spatula (Fig.
295) with single tooth narrrowing slightly from
base to apex, shallowly notched apically, shaft an-
teriorly, narrowed beyond to widen again posteri-
orly. Papillae without setae, their bases not raised.
Lateral papillae 2-3 on each side of spatula. Only
4 dorsal papillae on first 7 abdominal segments.
Abdomen with extensive verrucae on dorsum,
particularly at midlength, and with horizontal
rows of spicules on venter anterior to sternal
papillae and on posterior third. Terminal segment
shorter than eighth. Second instar: Length 0.9 (1).
Collar segment with patch of enlarged spicules on
each side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft.
Bases of dorsal and pleural papillae not apprecia-
bly raised, papillae asetose. Only 4 dorsal papillae
on first 7 abdominal segments.

Type material.—Holotype: Third instar, from
gall on C. cordiformis, Pavia, Pennsylvania, IX-
3-2003, R.J. Gagné, deposited in USNM.

Etymology.—The name spinulosa is a Latin ad-
jective and refers to the spinelike shape of the gall.

Affinities.—Caryomyia spinulosa is one of the
three Caryomyia spp. restricted to bitternut. This
species and the other two, C. cilidolium and C.
ansericollum, each appear most closely related to
species found on the Eucarya group and not to one
another. For further discussion of C. spinulosa, see
under C. eumaris.

Collections (all from Carya cordiformis).—
ARKANsAS: Harrison; London. IND1IANA: Plainville.
MarvLanD: Ellicott City. MASSACHUSETTS: Barre.
Missourn: Oregon Co., junc. Rts 11 & 142. PENN-
sYLvaNIA: Pavia. NEw York: Ithaca. VIRGINIA: Rt.
81, mi. 13.9, Washington Co. WEST VIRGINIA:

Falling Waters.
Specimens of C. spinulosa examined.—ARKAN-
sas: London, IX-10-2004 (larva). INDIANA:

Plainville, IX-7-2004 (larva). MARYLAND: Ellicott
City, IX-2-2000 (larvae). MAsSACHUSETTS: Barre,
IX-1910, C.H. Clarke (larva). PENNSYLVANIA: Pavia,
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1X-3-2003 (larva). New York: Ithaca, 1X-3-2003
(larvae). West VIRGINIA: Falling Waters, IX-
10-2005 (larva), X-2005 (larva; pupa, excised from
gall IV-28-2006).

Caryomyia stellata Gagné, new species

Description.—Gall (Figs. 11a, 143): Occasional,
on Eucarya hickories; single or clustered, on lower
leaf surface betwéen veins; 5.0-9.0 mm in height,
elongate-conical, base flared laterally, the flat-
tened edge often stellate, sometimes merely irreg-
ularly lobed, cone usually greatly attenuate and
slightly curved to apex, furrowed; surface
smooth, bare, green turning purple; base with
shallow, circular, central excavation, leaf with no
exfoliation surrounding connection; larval cham-
ber ovoid, located at base of gall, surrounded by
yellowish pellicle different in texture from soft,
viscous, usually purple surrounding tissue that
collapses with age, a bundle of fibers traversing
between larval chamber and gall apex. Galls from
Florida, Georgia, and Maryland are only tenta-
tively placed with this species. They are the only
ones found east of the Appalachians and are only
shallowly lobed at the base and the lobes are
rounded. West of the Appalachians the galls are
more common, the bases more stellate, and the
cones much longer (Fig. 143). Galls of this species
have the same basic shape as those of C. sanguino-
lenta except for a much higher crown and flared
sides.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.8-2.6 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 296) with long, nearly parallel sided, api-
cally notched tooth and long shaft. Papillae with-
out setae, their bases not raised. Lateral papillae 2
on each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
with rounded verrucae covering dorsum at mid-
length and horizontal rows of spicules on venter
anterior to sternal papillae and posterior to ven-
tral papillae. Terminal segment shorter than
eighth. Second instar: Length 0.8 mm (n=1). Col-
lar segment with patch of enlarged spicules on
each side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft.
Bases of dorsal and pleural papillae not raised,
papillae asetose. Only 4 dorsal papillae on first 7
abdominal segments.

Type material—Holotype: Third instar, from
gall on C. tomentosa, Jackson, Tennessee, IX-
11-2004, R.J. Gagné, deposited in USNM.

Etymology.—The name stellata, a Latin adjec-
tive, refers to the stellate base of the typical form
of the gall.

Affinities.—See under C. sanguinolenta, from
which this species differs in the shape of the gall.

Collections of galls.—AraBama: Oak Mt. St. Pk,
Shelby Co. (ovata, pallida). ArRkANsas: Beulah
(ovata); Magazine Mt., Logan Co. (ovata). CON-
NECTICUT: Amston (ovata); Danbury (ovata); Litch-
field (ovata); Plainfield (ovata); Westchester (ovata).
FLoripa: Avon Park (floridana); Gainesville (g¢labra,
tomentosa). GEORGIA: Lake Park (glabra). INDIANA:
Spencer Co. (ovata). KENTUCKY: Grayson Lake St.
Pk, Carter Co. (fomentosa); Pennyrile St. Pk, Chris-
tian Co. (ovata); Winchester (laciniosa). MAINE:
North Berwick (ovata). MaryLAND: Gaithersburg
(tomentosa); Silver Spring (glabra). MASSACHUSETTS:
Great Barrington (ovata); Boston (tomentosa);
Leominster (ovata); Petersham (ovata); Springfield
(Carya sp., Stebbins 1910: Fig. 13). Mississiprr:
Natchez Trace Pkwy, Mile 123, Rankin Co. (pallida,
tomentosa); Noxubee Natl Wildlife Ref., Oktibbeha
Co. (ovata).; nr. Sessums, Oktibbeha Co. (ovata); 7
mi E Starkviile (pallida). Missourt: Wildwood (fo-
mentosa). NEw HamMPsHIRE: Barrington (ovata); Ex-
eter (ovata); Seabrook (ovata). NEw YORrRk: Albany
(Carya sp.); E. Schodack (Carya sp.). Onio: Hocking
Co. (ovata, Wells 1916: Figs. 11a); Huron Co. (Carya
sp., Sears 1914: Fig. 14). (tomentosa); Yellow Springs
(glabra). OxiLanHoMA: Sallisaw (tomentosa). TeN-
NESSEE: Jackson (tomentosa). WEST VIRGINIA: 6 mi
NW Hedgesville (ovata).

Specimens of C. stellata examined.—ARKANSAS:
Beulah, IX-10-2004 (larvae). FLorIDA: Gainesville,
IX-21-2000 (larvae). INDIANA: Spencer Co., IX-20-
1995 (larvae). Kentucky: Winchester, IX-22-1995
(larvae). MAssACHUSETTS: Leominster, IX-21-1994
(larvae). New HampsHIRE: Exeter, [X-21-1994 (lar-
vae). OKLAHOMA: Sallisaw, IX-9-2004 (larvae).
TENNESSEE: Jackson, IX-11-2004 (larvae). WEST
VIRGINIA: 6 mi NW Hedgesville, VIII-16-2000
(larvae).

Caryomyia striolacrustum Gagné, new species

Description.—Gall (Figs. 31, 84-85): Common,
on Eucarya hickories; on lower leaf surface be-
tween veins, usually clustered; height 2-3 mm,
usually about as wide as long, basal half conical
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and deeply set into leaf swelling detectable on top
surface of leaf as tan to black, conspicuous con-
vexity, apical half of gall short-cylindrical with
funnel-like, deep, narrow to wide concavity sur-
rounded by correspondingly narrow to thick
walls, center of funnel with short umbo; surface
not sticky, yellow to brown, minutely longitudi-
nally striated, the striations partly fibrous on dis-
tal half; gall often surrounded and occasionally
partially covered by conspicuous, brown, irregu-
larly shaped leaf exfoliation; larval chamber in
basal half of gall, wall firm, thin basally, thicker
distally than laterally, glabrous, with longitudinal
ridges. The shape of the gall most closely resem-
bles that of C. melicrustum but the surface of the
latter is mucilaginous and smooth.

Adult: Head: Antenna with 12 flagellomeres.
Male flagellomeres (as in Fig. 237) scarcely bin-
odal, only slightly narrowed beyond basal circum-
filum, circumfila loops short, subequal in length;
female flagellomeres with 2 horizontal circumfila
connected by 2 vertical strands. Labella (as in Fig.
242) separated from one another anteriorly, hemi-
spherical, short-setose, short-setulose. Thorax:
Wing length 1.4 mm in male (n=1); 2.1 mm in fe-
male (n=1). Male abdomen: Third through sev-
enth tergites each with posterior setae in single,
sparse row continuous across width; eighth tergite
without posterior setae. Genitalia (as in Figs.
247-248): hypoproct broadest near apex, concave
posteromedially, margin setose, dorsal surface de-
void of setulae on anterior 2/3; apex and venter of
aedeagus furrowed. Female abdomen: Third
through seventh tergites each with posterior setae
continuous across width, in single row; eighth ter-
gite with no posterior setae. Ninth segment pliable
except for slender dorsal sclerite, setae sparse lat-
erally, mostly as long as cerci, setae more numer-
ous ventrally. Cerci ovoid in lateral view, fused
dorsally for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.3-2.7 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 288) with pointed, almost equilateral an-
terior tooth, occasionally with slight notch at

apex, and anteriorly widened, elongate shaft.
Papillae without setae, their bases not raised. Lat-
eral papillae 2 on each side of spatula. Only 4 dor-
sal papillae on first 7 abdominal segments. Ab-
dominal segments with no verrucae on dorsum or
sparse verrucae near bases of lateral pairs of dor-
sal papillae and with spicules on venter anterior
to sternal papillae. Terminal segment shorter than
eighth. Second instar: Length 0.7-0.9 mm (n=4).
Collar segment with patch of enlarged spicules on
each side. Spatula with acutely triangular anterior
tooth and longer, wider, concave-sided shaft.
Bases of dorsal and pleural papillae slightly
raised, papillae asetose. Only 4 dorsal papillae on
first 7 abdominal segments.

Type material.—Holotype: Third instar, from
gallon C. glabra, National Arboretum, Washington,
DC, IX-22-1988, R.J. Gagné, deposited in USNM.

Etymology.—The name striolacrustum, a noun,
is formed from the Latin striolatus for finely lined
and crustum for tart, with reference to the stria-
tions covering the tart-like gall.

Affinities.—Galls of this species, short with a
conical base set into an encircling leaf socket, are
most like those of C. melicrustum except that they
are finely striate and not resinous. For further re-
marks, see under C. flaticrustum.

Biological notes.—This gall appears to burst
out of the leaf after it is mostly formed. In mid-
June in central Maryland new galls could be
found in various stages of emergence from the
leaf epidermis. These contained first instars. By
mid-July to mid-August, fully emerged galls con-
tained second instars or third instars.

Collections of galls.—ALaBaMA: Ashville (to-
mentosa); Auburn (ovata, tomentosa); Greenville (fo-
mentosa); Oak Mt. St. Pk, Shelby Co. (ovata, pall-
ida). ArkaNsAs: 3 mi S Harrison (tomentosa);
Magazine Mt., Logan Co. (ovata, texana, tomen-
tosa); 2 mi S DeQueen (texana, tomentosa); Rt.1 at
Red River, Little River Co. (tomentosa). CONNECTI-
cut: Amston (ovata); Meriden (glabra, ovata); New
Haven (glabra); Phoenixville (ovata); Southbury
(glabra, tomentosa); Westchester (ovata). FLORIDA:
St. Lucie (floridana); Sebring (floridana); Vero Beach
(floridana). GEORGIA: Carnesville (glabra); 8 km E
Fort Valley (pallida); Forsyth (glabra, ovata); Lizella
(ovata, tomentosa). INDIANA: Spencer Co. (ovata).
KEeNTUCKY: Brownsville (tomentosa); Grayson Lake
St. Pk, Carter Co. (fomentosa); Morehead (tomen-
tosa); My Old Kentucky Home St. Pk, Nelson Co.
(ovata); Pennyrile St. Pk, Christian Co. (glabra,
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ovata); Winchester (lacinosa). MAINE: North
Berwick (ovata). MARYLAND: Beaver Dam (tomen-
tosa); Beltsville, USDA Agricultural Research Cen-
ter (¢labra, tomentosa); Clarksburg (tomentosa); Elli-
cott City (tomentosa); Gaithersburg (tomentosa);
Lusby (glabra, tomentosa); Potomac (tomentosa);
Ridgely (tomentosa); Silver Spring (glabra, tomen-
tosa); Snow Hill (fomentosa); Spencerville (tomen-
tosa); Wheaton (glabra, tomentosa). MAssACHU-
seTTs: Great Barrington (ovata); Merrimac (ovata);
Petersham (ovata); Wrentham (ovata). MISSISSIPPI:
Natchez Trace Pkwy, Mile 193, Choctaw Co.
(glabra, pallida, tomentosa); Noxubee Natl Wildlife
Ref., Oktibbeha Co. (ovata, tomentosa); nr. Ses-
sums, Oktibbeha Co. (ovata); 7 mi E Starkville (pal-
lida). Missourl: Crowley Ridge Roadside Pk,
Stoddard Co. (glabra, tomentosa); Holly Ridge State
For., Stoddard Co. (glabra, tomentosa). New Hamp-
SHIRE: Barrington (ovata); Dover (ovata); Kingston
(ovata). New JErsEy: Columbia (ovata); Nyack (fo-
mentosa); Columbia (tomentosa). NEW YORK:
Saratoga Springs (ovata). NORTH CAROLINA: Ala-
mance (tomentosa); Alberta (glabra); Dortches
(glabra, tomentosa); Fayetteville (fomentosa); Gasto-
nia (tomentosa); Providence (glabra, tomentosa);
Rowland (tomentosa); Wise (tomentosa). OHIO:
Hocking St. For., Hocking Co. (tomentosa); Hock-
ing Co. (Carya sp., Wells 1916: Fig. 31). OKLAHOMA:
Sallisaw (tomentosa). SOuTH CAROLINA: Dillon (fo-
mentosa); Richland Co. TENNEsSEE: Gatlinburg
(glabra, tomentosa); Greene Co., I 81, Mile 38.5
(ovata, tomentosa). Texas: Daingerfield St. Pk, Mor-
ris Co. (fomentosa). VIRGINIA: Blue Ridge Pkwy
Mile 4.6, Warren Co. (ovata); Carson (toimentosa);
Dinwiddie (glabra, tomentosa); Huntley Meadows
Pk, Fairfax Co. (tomentosa); Ladysmith (fomentosa);
Rt. 81, mi. 13.9, Washington Co. (ovata). WASHING-
TON, DC: National Arboretum (glabra, tomentosa);
Walter Reed Army Medical Center (tomerntosa).
WEsT VIRGINIA: Beech Fork St. Pk, Wayne Co. (to-
mentosa); Cooper’s Rock St. Pk, Preston Co.
(glabra); 6 mi. NW Hedgesville (tomentosa).
Specimens of C. striolacrustun examined.—AL-
ABAMA: Greenville, IX-20-2000 (larvae). CONNECTI-
cut: Phoenixville, 1X-20-1994 (larvae). FLORIDA:
St. Lucie, XI-7 to 12-2002, K. Hibbard (larvae); Se-
bring, XI-13-2002 (larvae); Vero Beach, IX-12-2002
(larvae). MARYLAND: Beltsville, USDA Agricul-
tural Research Center, X-8-2002 (larvae; &, ¢, pu-
pae, em IV-2003); Lusby, IX-16-2003 (larvae).
NortH CaroriNa: Wise, IX-18-2000 (larvae).

OKLAHOMA: Sallisaw, IX-9-2004 (larva). WASHING-
TON, DC: National Arboretum, IX-22-1988 (larva).

Caryomyia striolata Gagné, new species

Description.—Gall (Figs. 36-38): Common, a
spring gall, on both Eucarya and Apocarya hicko-
ries; found singly or in groups on lower, rarely on
upper, leaf surface, between or adjacent to veins;
3.5-5.0 mm in height, usually upright, sometimes
leaning, base truncate, cylindrical, more or less
fluted, tapering gradually to pointed apex; with
sparse resin glands sometimes simulating hairs es-
pecially on young galls, white to green, occasion-
ally with some red, turning brown; base of gall
shallowly concave; wall uniformly thin, larval
chamber rough with weak, longitudinal ridges.
This gall is similar in shape to that of C. albipilosa,
but lacks a thick covering of long white hair.

Adult (male only): Head: Antenna with 12 fla-
gellomeres; each of the regular 12 male flagellom-
eres (as in Fig. 235) scarcely binodal, basal flagel-
lomeres only slightly narrowed beyond basal
circumfilum, less constricted on more distal fla-
gellomeres, loops of circumfila short, subequal in
length. Thorax: Wing length 1.7 mm (n=1). Male
abdomen: Third through sixth tergites each with
posterior setae continuous across width, in mostly
single row; seventh tergite with only a few pos-
terolateral setae; eighth tergite more weakly scle-
rotized, with anterior pair of trichoid sensilla the
only vestiture. Genitalia (as in Figs. 249-250): hy-
poproct broadest posteriorly, weakly concave
posteromedially, posterior margin setose, dorsal
surface extensively setulose; aedeagus narrowing
from base to apex, rounded at apex.

Pupa (as for Figs. 267-268): Antennal bases par-
allel in ventral view, carinate anteroventrally, the
mesal corner elongated, terminating anteriorly in
short, obtuse projection. Face without incisions,
frons and clypeus not protruding. Abdominal ter-
gal spinules all similarly small.

Larva: Third instar (Figs. 215-217, 269-271):
Length 1.2-2.0 mm (n=10). Body cylindrical, ante-
rior and posterior ends broadly rounded. Head
directed anteriorly. Spatula (Fig. 274) with 2 sepa-
rate, equilateral teeth anteriorly, the intervening
space with 1-4 denticles. Two, occasionally 3, lat-
eral papillae each side of spatula. Six dorsal papil-
lae on first 7 abdominal segments. Papillae with-
out setae, bases not raised. Abdominal segments
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laterally with pointed spicules, dorsally lined,
subverrucose, with sparse, pointed spicules
mainly surrounding the 2 lateral pairs of dorsal
papillae, and ventrally covered with spicules an-
terior to ventral papillae. Terminal segment as
long as eighth. Second instar: Length 0.7-1.1 mm
(n=10). Collar segment without enlarged spicules
laterally. Without spatula. Bases of dorsal and
pleural papillae slightly raised, asetose. Six dorsal
papillae on first 7 abdominal segments. First in-
star (Fig. 35): Ovoid. Spicules present anteroven-
trally on abdominal segments.

Type material. —Holotype: Third instar (second
specimen from right of four specimens on slide),
from gall on C. fomentosa, Entomology Road,
BARC-East, Beltsville, Maryland, V-16-2000, R.J.
Gagné.

Etymology—The name striolata is a Latin ad-
jective meaning furrowed or fluted and refers to
the gall’s texture.

Affinities.—This species can be separated from
C. albipilosa only by the lack of hair on the gall of
this species and the thick coat of hair on the galls
of C. albipilosa. See under the latter species for fur-
ther discussion.

Biological notes.—Galls of this species and C.
albipilosa are the earliest Caryomyia galls to appear
in spring and grow to full size within a few days.
Young galls are at first mostly green and soon de-
velop some red tinge. While the host leaves were
still flaccid in early May, galls were found already
fully formed, all with similar mature shape and
size, with each containing a first, second, or third
instar. In other years, galls found on May 16-19
contained second and third instars and by May 23
most galls were hanging loosely on the leaves or
had already dehisced as indicated by abscission
scars. On May 28, galls remaining on the leaves
contained dead or parasitized larvae. These galls
eventually turned brown and did not dehisce be-
cause the gall ceased development upon the death
of the larva and never completed an abscission
layer. Any galls found on leaves after June 5
were brown and contained only dead or para-
sitized larvae. Such galls could be found through
September.

Collections of galls.—AraBama: Auburn (aquat-
ica). CONNECTICUT: Meriden (tomentosa); Plainfield
(ovata); Southbury (tomentosa). GEORGIA: Forsyth
(glabra, ovata). KenTucky: Cave Run Lake, nr.
Morehead. (Carya sp.). MaRyLanD: Beltsville,

USDA Agricultural Research Center (glabra, tomen-
tosa); Calverton (glabra, tomentosa); Ellicott City
(cordiformis, tomentosa); Kemp Mill (glabra); My-
ersville (tomentosa); Spencerville (tomentosa);
Wheaton (cordiformis, tomentosa). NEw JErRsey: Co-
lumbia (tomentosa). WasHINGTON, DC: National
Arboretum (glabra, tomentosa); Walter Reed Army
Medical Center (fomentosa). WEST VIRGINIA:
Falling Waters (cordiformis); Hedgesville (ovata).

Specimens of C. striolata examined.—CON-
NECTICUT: Meriden, VI-4-1994 (larvae). MARYLAND:
Beltsville, USDA Agricultural Research Center, V-
22-1993, V-26 & VI-4-1997, V-14-1998, V-4 &
16-2000, & V-4-2004 (larvae); Calverton, V-4-2004
& V-15-2005 (larvae); Ellicott City, VI-8-2005 (lar-
vae); Wheaton, V-30-1994 (larvae; 8, pupa, em. IV-
1995) & V-19-2000 (larvae).

Caryomyia subulata Gagné, new species

Description.—Gall (Figs. 27, 72-73). Occa-
sional, on Eucarya hickories but not east of Ap-
palachian Mts; usually in scattered groups, on
lower leaf surface between veins; length 6.0-9.0
mm, elongate-cylindrical, erect, slightly bowed,
tapered to pointed apex; shiny, brown, becoming
black; base of gall deeply recessed, and set into
socket formed from thick, scabrous, leaf growth
with sharp apical edge; larval chamber occupying
full length of gall, green, longitudinally striated,
the wall firm, brittle, uniformly thin. This gall su-
perficially resembles that of C. tubicola but the
apex of the present gall is tapered rather than
blunt and its base is deeply recessed rather than
conical.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.8-2.2 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 285) with 2 widely separated anterior
teeth, the space between concave, shaft long,
widest anteriorly. Papillae without setae, their
bases not raised. Lateral papillae 2-3 on each side
of spatula. Six dorsal papillae on first 7 abdominal
segments. Abdominal segments completely cov-
ered on dorsum with verrucae and on venter with
spicules except at midlength around sternal papil-
lae. Terminal segment as long as eighth. Second
instar: Length 0.9-1.1 mm (n=3). Collar segment
with patch of enlarged spicules on each side. Spat-
ula with acutely triangular anterior tooth and
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longer, wider, concave-sided shaft. Bases of dorsal
and pleural papillae raised, papillae asetose. Six
dorsal papillae on first 7 abdominal segments.

Type material.—Holotype: Third instar (speci-
men farthest to right of three on slide), from gall
on C. tomentosa, 6 mi W Hedgesville, Morgan Co.,
West Virginia, 1X-19-1999, R.J. Gagné, deposited
in USNM.

Etymology.—The name subulata is a Latin ad-
jective meaning awl-shaped with reference to the
elongate-conical, tapered gall.

Affinities.—The closest relative of this species
is not apparent. The spatula with its two widely
separated teeth but long, narrow shaft is unique
for the genus. The elongate gall set into a deep
socket only superficially resembles that of C. tubi-
cola (Figs. 75-77). Notable differences are that the
gall of C. subulata is spinelike, completely hollow
within, and has a deeply excavated base, whereas
the gall of C. tubicola is evenly cylindrical, has
some woody tissue within, and has a conical base.

Collections of galls.—ARKANsas: Piney (texana).
ConNecTICcUT: Amston (ovata); Danbury (ovata);
Hartland (ovata); Litchfield (ovata); Meriden
(ovata). IrLiNnois: Marshall (tomentosa). INDIANA:
Spencer Co. (ovata). KENTUCKY: Grayson Lake St.
Pk, Carter Co. (tomentosa), Winchester (laciniosa).
MaiNe: North Berwick (ovata). MASSACHUSETTS: Pe-
tersham (ovata). MississIPPL: nr. Sessums (ovata).
New HampsHIRE: Exeter (ovata). NEw Jersey: Co-
lumbia (ovata). NEw York: Herkimer (ovata). OHIO:
Hocking Co. (ovata, Wells 1916: Fig. 27); St
Clairsville (fomentosa); Summerford (tomentosa).
OnNtARIO: Dundas (ovafa). PENNsyLvaNnia: Kirby
(ovata). TENNESSEE: Greene Co., 1 81, Mile 38.5 (to-
mentosa). WEST VIRGINIA: Beech Fork St. Pk, Wayne
Co. (ovata); 6 mi NW Hedgesville (ovata, tomentosa).

Specimens of C. subulatn examined.—CoON-
NECTICUT: Amston, 1X-19-1994 (larva); Hartland,
IX-7-2006 (larvae). INDIANA: Spencer Co., IX-
20-1995 (larvae). Kentucky: Winchester, 1X-
22-1995 (larvae). MaINE: North Berwick, IX-
21-1994 (larva). Ownio: St. Clairsville, 1X-6-2004
(larvae). ONTARIO: Dundas, VIII-17-1994 (larvae).
WEsT VIRGINIA: 6 mi. NW Hedgesville, VIII-
20-1997, IX-19-1999, & VII-4-2000 (larvae).

Caryomyia supina Gagné, new species
Description.—Gall (Figs. 96-97): Occasional on

Eucarya hickories and found once on bitternut of
Apocarya section, occurs singly or in small groups;

attached to side of vein on lower leaf surface;
6.0-8.0 mm in length, recumbent, base lobed
across attachment to vein but not bulbous, gradu-
ally narrowing along length to pointed apex;
green, yellow, to tan, hairless; base of gall with
central conical pedicel in shallow, circular inden-
tation; wall firm, brittle, uniformly thin, larval
chamber glabrous with longitudinal ridges fol-
lowing gall axis from leaf vein connection to apex.
See remarks about similar galls under C. spinulosa.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.3-2.2 mm (n=7).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 292) with single tooth almost parallel-
sided, deeply notched anteriorly, the tines slightly
splayed, shaft wide anteriorly, narrowed beyond.
Papillae without setae, their bases not raised. Lat-
eral papillae 2-3 on each side of spatula. Only 4
dorsal papillae on first 7 abdominal segments. Ab-
domen with extensive verrucae on dorsum, par-
ticularly at midlength, and with horizontal rows
of spicules on venter anterior to sternal papillae
and covering posterior third. Terminal segment
shorter than eighth. Second instar: Length 0.8-1.2
mm (n=5). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider, concave-
sided shaft. Bases of dorsal and pleural papillae
not appreciably raised, papillae asetose. Only 4
dorsal papillae on first 7 abdominal segments.

Type material—Holotype: Third instar, from
gall on C. glabra, Wheaton, Maryland, IX-19-1993,
R.J. Gagné, deposited in USNM.

Etymology.—The name supina is a Latin adjec-
tive that refers to the supine habit of the gall.

Affinities.—See under C. eumaris.

Collections of galls:—ArLaBamMA:  Auburn
(glabra, ovata, tomentosa). ARKANSAs: Piney (fex-
ana). CoNNecTicuT: New Haven (glabra);
Phoenixville (ovata); Southbury (glabra); Westch-
ester (ovata). GEORGIA: Forsyth (ovata). KENTUCKY:
Pennyrile St. Pk, Christian Co. (ovata). MARYLAND:
Beltsville, USDA Agricultural Research Center
(glabra, tomentosa); Brighton (tomentosa); Clarks-
burg (tomentosa); Kemp Mill (glabra); Gaithersburg
(¢labra, ~ tomentosa); Silver Spring (glabra);
Spencerville (tomentosa); Wheaton (cordiformis,
glabra). MASSACHUSETTS: Bolton (ovata). MISSOURL:
Mark Twain Natl For., Ripley Co. (tomentosa).

Specimens of C. supina examined.—ARKANSAS:
Piney, IX-10-2004 (larva). CoNNEcTICUT: New
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Haven, [X-19-1994 (larvae). MARYLAND: Beltsville,
USDA Agricultural Research Center, IX-11-1994,
VI-15-2000 & VII-1-2000 (larvae); Silver Spring,
[X-26-1988 & IX-6-2003 (larvae); Spencerville, IX-
21-2003 (larvae); Wheaton, IX-19-1993 (larvae).

Caryomyia thompsoni (Felt)

Hormomyia thompsoni Felt 1908: 388; Felt 1918d: 47
(Caryomyia).

Caryomyia consobrina Felt 1909: 292. New synonym.

Caryomyia similis Felt 1909: 292. New synonym.

Description.—Gall (Figs. 23, 112-115): One of
the commonest Caryomyia galls, on Eucarya hicko-
ries; usually in clusters, on lower leaf surface be-
tween veins; 1.5-2.6 mm in height, depressed-
spheroidal, often distended to one side, with deep
dimple at center top; hair whitish gray, either
sparse and not obscuring green to brown shiny
surface or dense and obscuring gall surface; base
of gall at center with deep, central, circular, shal-
low depression, the leaf without exfoliation sur-
rounding connection; wall of uniform thickness,
firm, woody, the larval chamber invaded from
both apex and base by vertical cylindrical intru-
sions, the apical intrusion bearing crinkly hairs,
both intrusions nearly abutting one another at
center of larval chamber. Galls of this species vary
considerably in hairiness, ranging from sparsely
haired (Fig. 113) to so hairy as to obscure the gall
surface (Fig. 115). Sparsely and densely haired ex-
amples are commonly found intermixed and
closely adjacent on a leaf (Fig. 112). The gall is
unique for the vertical column through the center
of the larval chamber made of the combined api-
cal and basal intrusions of the gall wall. The only
other Caryomyin gall with any intrusion is that of
C. holotricha, but the intrusion in the latter is only
of hair growing inward from the apex of the gall.

Adult: Head: Antenna with 12 flagellomeres, in
male a short, thirteenth flagellomere present in
some specimens, but without circumfila; each of
regular male flagellomeres (as in Fig. 239) bin-
odal, internodes and necks both shorter than basal
node; loops of circumfila short, subequal in
length; female flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
(as in Fig. 242) partially fused, blunt apically,
short-setose, short-setulose. Palpus 4-segmented.
Thorax: Wing length 3.54.2 mm in male (n=5);
3.0-35 mm in female (n=5). Male abdomen:

Third through eighth tergites each with posterior
setae in mostly double row, narrowing to single
row mesally, sometimes discontinuous in middle.
Genitalia (Figs. 252-253) cerci short, broadly
rounded apically, setose dorsally and posteriorly;
hypoproct broadest near apex, concave pos-
teromesally, margin setose, setulose only posteri-
orly on dorsum, completely ventrally; aedeagus
broad, apex rounded, not furrowed; gonocoxite
short, broad; gonostylus broad, with scattered se-
tae, covered with setulae, the tooth nearly as wide
as gonostylus. Female abdomen: Third through
eighth segments with 2-3 rows of setae, tapering
to 1 row and slightly discontinuous mesally.
Ninth segment pliable except for slender dorsal
sclerite, setae sparse laterally, mostly as long as
cerci, setae more numerous ventrally. Cerci ovoid
in lateral view, fused dorsally for about 1/2
length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva : Third instar: Length 1.6-2.8 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 316) with simple, apically-pointed tooth,
the shaft long, widest anteriorly and posteriorly,
tapering from both ends to narrow midlength.
Papillae without setae, their bases not raised
above level of verrucae. Lateral papillae usually 3,
occasionally 2 on each side of spatula. Six dorsal
papillae on first 7 abdominal segments. Body
completely covered by verrucae. Terminal seg-
ment shorter than eighth. Second instar: Length
1.0-1.4 mm (n=10). Collar segment with patch of
enlarged spicules on each side. Spatula with
acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae raised but asetose. Six dorsal
papillae on first 7 abdominal segments.

Type material—Hormomyia thompsoni Felt:
Lectotype here designated, photograph of gall in
Thompson (1915: 90, Fig. 227) from Carya sp., lo-
cality unspecified, presumably vicinity of Worces-
ter, Massachusetts, M.T. Thompson. Paralectotype
3, 1116a, Thompson 227, ex Carya sp., locality un-
specified, presumably Worcester, Massachusetts,
M.T. Thompson, in Felt Collection, New York
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State Museum. The photo in Thompson (1915) is
of the sparse-haired form of the gall. I choose to
make the gall photo (actual specimen not seen)
the lectotype because the species it belongs to is
definite, whereas the single male described by
Felt (now the paralectotype) cannot have come
from this gall and cannot otherwise be placed
with confidence. Antennal flagellomeres of this
male are of the more foreshortened type found
elsewhere in the genus and the aedeagus is fur-
rowed. Felt’s (1918, 1921) subsequent figures and
descriptions of C. thompsouni also were not of this
species. In both papers Felt showed a photo of
galls from New York City of specimens still in the
Felt Collection and labelled with his unique num-
ber “al908.” These galls are a mixture of C.
lolotricha and C. purpurea galls. Felt (1921) de-
scribed the larva and adults of purported C.
thompsoni with the note number “al1908.” The
larva he described belongs to C. purpurea. The ac-
companying adults in the numbered series are not
C. purpurea and fit neither the paralectotype of C.
thompsoni or adults that I have reared from galls
similar to the lectotype.

Caryomyia consobrina Felt: Lectotype, here desig-
nated, d, a1948, collected IX-8-1908, reared 1V to
V-1909 from depressed globular gall of Carya sp.,
Nassau, NY, deposited in the Felt Collection, New
York State Museum. Paralectotypes, 3, 2, pupa,
and larva, all with the same data as the lectotype.
Galls typical of the dense-haired form of C. thomp-
soni and labelled “a1948” are also in the Felt Col-
lection.

Caryomyia similis Felt: Lectotype, here desig-
nated, larva, a1946, collected IX-16-1908 from gall
of Carya sp., Nassau, NY, Felt Collection, New
York State Museum. Paralectotypes: 3 3,5 9, same
pertinent data as lectotype, but belonging to C. an-
tennata on the basis of abdominal vestiture and
the shape of the male flagellomeres. Two paralec-
totype series of galls in the Felt collection, both la-
belled “a1946” and “C. similis,” are of two kinds,
one of the dense-haired form of C. thompsoni, from
which the lectotype was apparently taken, the
other of C. antennata, presumably the source of the
paralectotype adults.

Etymology of names in this taxon.—Felt
named C. thompsoni in honor of Millett Taylor
Thompson, a professor at Clark University in
Worcester, Massachusetts, who had by the time of
his death at 32 in 1907 partially prepared an illus-
trated catalog on the gall makers of North Amer-

ica. His book (Thompson 1915), edited by Felt,
was posthumously published in accordance with
the provisions of Thompson’s father’s will. The
name cousobrina is Latin meaning cousin; Felt
(1921) remarked that he found a general resem-
blance between galls of this species and that of
C. antennata. The name similis is a Latin adjective
meaning similar; as Felt (1921) explained, he
thought that the galls were easily mistaken for
those of C. caryae.

Affinities.—In adult, pupal, and larval charac-
ters this species is similar to C. hiolotricha. The two
species are the only congeners with an apical in-
trusion of hairs into the larval chamber. The galls
are otherwise distinct in that those of the present
species have an additional intrusion into the base
of the larval chamber and the apex of the gall is
dimpled, not conical.

Biological notes.—In central Maryland, very
tiny to full-size galls were found on the same
leaflet as early as May 23. Young galls were green-
ish white turning light yellow with bright white
hair. The larvae were all first instars. By June 9,
galls appeared full-size and brittle but the larvae
were still all first instars. In mid-June through
mid-July galls were mostly hard, brittle, and
brown to black and contained second instars, but
during this time soft galls could still be found
with first instars. By the beginning of August galls
contained second or third instars and by mid-
August more than half the larvae were third in-
stars. Adults emerged in late March and early
April from galls collected in New York, New
Hampshire, Maryland, and Texas.

Collections of galls.—ALaBAMA: Ashville (fo-
mentosa); Auburn (glabra, pallida, ovata); Greenville
(tomentosa); Oak Mt. St. Pk, Shelby Co. (pallida).
ARrkANsAs: Beulah (tomentosa);, Chester (texana);
Magazine Mt., Logan Co. (ovata); Palestine (ovata).
ConnNEecTICUT: Amston (ovata); Danbury (ovata);
Hartland (ovata); Harwinton (ovata); Litchfield
(ovata); Meriden (glabra, ovata); New Haven
(glabra); Oakille (ovata); Phoenixville (ovata); Plain-
field (ovata); Southbury (glabra); Southington
(ovata); Thomaston (ovata); Westchester (ovata).
FLoripA: Avon Park (floridana); Gainesville (glabra,
tomerttosa). GEORGIA: Carnesville (glabra); Forsyth
(glabra); 8 km E Fort Valley (pallida); Lizella (ovata);
Macon (glabra). Iriinois: Highland (laciniosa).
Kentucky: Brownsville (tomentosa). LOUISIANA:
Lake Bistineau St. Pk, Webster Parish (fexana).
MaAINE: Eliot (touteittosa). MARYLAND: Beaver Dam
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(tomentosa); Beltsville, USDA Agricultural Re-
search Center (glabra, tomentosa); Calverton (fo-
mentosa); Clarksburg (tomentosa); College Park
(glabra); Gaithersburg (tomentosa); Kemp Mill
(glabra); Lusby (glabra, tomentosa); Piney Grove
(ovata); Potomac (ftomentosa); Ridgely (glabra);
Snow Hill (tomentosa); Spencerville (tomentosa);
Silver Spring (glabra, tomentosa); Wheaton (glabra,
tomentosa). MAasSAcHUSETTS: Holyoke (ovata); Mer-
rimac (ovata); vic. Worcester (Carya sp., Thompson
1915: 91, Fig. 227);. Wrentham (ovata). Mi1sSISSIPPI:
Noxubee Natl Wildlife Ref., Oktibbeha Co. (ovata);
nr. Sessums, Oktibbeha Co. (ovata). MISSOURI:
Crowley Ridge Roadside Pk, Stoddard Co. (glabra,
tomentosa); Holly Ridge State For., Stoddard Co.
(glabra, tomentosa); Rolla (texana); St. Clair (fomen-
tosa); Wildwood (tomentosa). NEw HAMPSHIRE:
Dover (ovata); Kingston (ovata). New Jersey: Co-
lumbia (ovata, tomentosa). New York: Herkimer
(ovata); Hyde Park (ovata); Ithaca (ovata); Nassau
(Carya sp.); Ravena (ovata); Shokan (glabra, tomen-
tosa). NorRTH CAROLINA: Dortches (glabra, tomen-
tosa); Providence (glabra, tomentosa); Wise (tomen-
tosa). OH10: Hocking St. For., Hocking Co. (ovata);
Hocking & Lake Cos. (ovata, Wells 1916: Fig. 23);
St. Clairsville (tomentosa). OKLAHOMA: Sallisaw (to-
mentosa). ONTARIO: Dundas (ovata). PENNSYLVANIA:
Mooresville (tomerntosa); Pavia (ovata); Schellsburg
(glabra). SoutH CaroLiNa: Dillon (tomentosa);
Georgetown (tomentosa). TENNEsSee: Crossville
(pallida); Dandridge (tomentosa); Dickson (fomen-
tosa); Greene Co., I 81, mi 38.5 (ovata); Lebanon
(glabra); Mohawk (tomentosa). VIRGINIA: Dinwid-
die (glabra, tomentosa); Warren Co., Blue Ridge
Pkwy Mile 4.6 (ovata); Huntley Meadows Pk, Fair-
fax Co. (tomentosa); Rt. 81, mi. 13.9, Washington
Co. (ovata). WasHINGTON, DC: Rock Creek Park
(ovata); National Arboretum (glabra); Walter Reed
Army Medical Center (fomentosa). WEST VIRGINIA:
Beech Fork St. Pk, Wayne Co. (tomentosa); Ca-
capon (ovata); Cooper’s Rock St. Pk, Preston Co.
(glabra, ovata); 6 mi NW Hedgesville (glabra, ovata,
tomentosay).

Specimens of C. thompsoni examined.—CON-
NECTICUT: Amston, I[X-19-1994 (larvae); New
Haven, IX-19-1994 (larvae); Phoenixville, IX-
20-1994 (larvae). FLoripA: Avon Park, IX-7 to
13-2002, K. Hibbard (larva); Gainesville, IX-21-
2000 (larvae;2 &, ?,em.IV-2001). GEORGIA: 8 km E
Fort Valley, IX-11-1993, ]J. & R. Payne (larvae);
Lizella, X-12-1993, J. & R. Payne (larvae). KEen-
TUCKY: Brownsville, IX-21-1995 (larvae). MARy-

LAND: Beltsville, USDA Agricultural Research Cen-
ter, V-29-, VI-29-, and VII-1-1998 (larvae), IX-
23-2005 (larvae; 7 &, 23 @, pupae, em. 1V-7 to
20-2006); Gaithersburg, V-23-2000 (larvae); Silver
Spring, X-24-1999 (larvae); Wheaton, 1X-19-1993
(larvae). New HampsHIRE: Kingston, IX-21-1994
(larvae; 8,2 @, pupae, em. IV-1995). NEw YORK:
Herkimer, 1X-4-2003 (larvae; pupa, emerged IV-
10-2004); Nassau, IX-16-1908, E.P. Felt (larvae,
incl. lectotype of C. similis), IX-8-1908, E.P. Felt (3,
?, pupae, em. IV to V-1909, type series of C. conso-
brina). On1o: Hocking St. For., Hocking Co., IX-
19-1995 (larvae). ONTARIO: Dundas, VIII-17-1995
(larvae). Texas: New Waverly, X-6-2001 (2, em.
1V-2002). WasHINGTON, DC: National Arboretum,
VI-11 & X-13-1997 (larvae), IX-30-1999 (larvae; 2
3, 9, pupae, em. IV-2000). WEsST VIRGINIA: 6 mi
NW Hedgesville, IX-12 & 17-1999 (larvae).

Caryomyia tuberculata Gagné, new species

Description.—Gall (Figs. 118-119): Common,
on Eucarya hickories; often in groups, on lower
leaf surface between veins; 3.5-5.1 mm in height,
depressed-spherical to spheroidal, occasionally
with slightly pointed apex; surface hairless,
bumpy, sticky, green, yellow, or brown to almost
purple; base with large, central, deep, circular ex-
cavation, leaf without exfoliation surrounding
connection; wall uniformly thick, woody, larval
chamber ovoid, floccose, white, green, to pur-
plish. The gall is most like that of C. purpurea be-
cause of its shape, the thick, woody wall, and the
leaf connection but, unlike that of C. purpurea, is
bumpy and hairless.

Adult: Head: Antenna with 12 flagellomeres,
usually a short 13th flagellomere without circum-
fila present; each of regular 12 male flagellomeres
(as in Fig. 239) binodal with definite internode
and neck, the circumfila on each with short loops,
their bases widely separated; female flagellom-
eres with 2 horizontal circumfila connected by 2
vertical strands, occasionally with an extra spur at
base of vertical strand. Labella (as in Fig. 242) sep-
arated from one another anteriorly, hemispheri-
cal, short-setose, short-setulose. Palpus 4-seg-
mented. Thorax: Wing length 3.64.5 mm in male
(n=5), 3448 mm in female (n=5). Male ab-
domen: Third through eighth tergites each with
posterior setae separated into two lateral groups,
2-3 rows deep laterally, narrowing to one mesally.
Genitalia: hypoproct somewhat widened posteri-
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orly, concave posteromesally, margin setose ex-
cept in concavity, setulose on dorsum only on pos-
terior fourth; apex of aedeagus convex. Female
abdomen: Third through eighth tergites each with
posterior setae separated into two lateral groups,
2-3 rows deep laterally, narrowing to one mesad;
eighth tergite with posterior setae in 1-3 rows lat-
erally and not as long or strong as on preceding
tergite.

Pupa (as in Figs. 201-202): Antennal bases
oblique in ventral view, converging and narrow-
ing anteriorly, their rounded apices closely adja-
cent. Face with anterolateral pair of horizontal in-
cisions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.9-3.5 mm (n=10).
Body ovoid-cylindrical, anterior and posterior
ends broadly rounded. Head directed anteriorly.
Spatula (Fig. 326) with tooth tapering from wide
base to pointed apex and with elongate shaft.
Papillae without setae, their bases not raised. Lat-
eral papillae 3 on each side of spatula. Six dorsal
papillae on first 7 abdominal segments. Abdomi-
nal segments on dorsum extensively covered with
verrucae at midlength and on venter with hori-
zontal rows of spicules anteriorly and posteriorly.
Terminal segment shorter than eighth. Second in-
star: Length 1.7 mm (n=1). Collar segment with
patch of enlarged spicules on each side. Spatula
with acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae slightly raised, asetose. Six dorsal
papillae on first 7 abdominal segments.

Type material. —Holotype: Third instar, from
gall on C. tomentosa, vic. Ridgely, Maryland, IX-
23-1999, R.J. Gagné, deposited in USNM.

Etymology.—The name tuberculata is an adjec-
tive from the Latin meaning bumpy and refers to
the conspicuous bumps covering the gall surface
of this species.

Affinities.—The closest relative among species
with long male flagellomeres and an apically con-
vex aedeagus is not apparent. Unlike other such
species, such as C. purpurea and C. holotricha with
spheroidal galls that occur on the leaf lamina and
have a deep, circular, basal recess, C. tuberculata
has pupal antennal bases that are closely juxta-
posed apically instead of being distinctly sepa-
rate.

Biological notes.—Tiny, yellow-green, soft
galls containing first instars were first noticed in

central Maryland on June 10. On June 22 new and
full grown galls were found on the same leaf, with
first and second instars, respectively. Galls found
from late June through mid-August contained
second instars, after which third instars were reg-
ularly found. The full-grown larva fills the larval
chamber. Adults emerge through a hole in the side
of the gall.

Collections of galls.—ALaBaMA: Auburn (to-
mentosa); Greenville (tomentosa). ARKANSAS:
Chester (texana); Magazine Mt., Logan Co. (tomen-
tosa); Piney (texana). CONNECTICUT: Amston (ovata);
Meriden (glabra, ovata); New Haven (glabra);
Oakville (ovata); Phoenixville (ovata); Plainfield
(ovata); Southbury (glabra, ovata, tomentosa);
Southington (ovata). Georclia: Forsyth (ovata);
Lizella (tomentosa). IND1aANA: Spencer Co. (ovata).
KeNTUCKY: Grayson Lake St. Pk, Carter Co. (tomen-
tosa). LouisiaNa: Lake Bistineau St. Pk, Webster
Parish (tomentosa). MARYLAND: Beaver Dam (to-
mentosa); Beltsville, USDA Agricultural Research
Center (glabra, tomentosa); Brighton (tomentosa);
Clarksburg (tomentosa); College Park (glabra);
Gaithersburg (tomentosa); Lusby (glabra, tomen-
tosa);  Ridgely  (tomentosa);  Gaithersburg
(tomentosa); Silver Spring (tomentosa); Snow Hill
(tomentosa); Spencerville (tomentosa). MASSACHU-
SETTS: Leominster (ovata); vic. Worcester (Carya sp.,
Thompson 1915: 91, Fig. 244); Wrentham (ovata).
Mississippl: Noxubee Natl Wildlife Ref.,, Ok-
tibbeha Co. (ovata). Missourr: Crowley Ridge
Roadside Pk, Stoddard Co. (glabra); Holly Ridge
State For., Stoddard Co. (tomentosa); St. Clair (to-
mentosa). New HampsHIRE: Kingston (ovata).
NortH CAROLINA: Alamance (tomentosa); Dortches
(glabra); Fayetteville (tomentosa); Providence (to-
mentosa). OKLAHOMA: Sallisaw (tomentosa). PENN-
SYLVANIA: Schellsburg (ovata). SoutH CAROLINA:
Dillon (tomentosa). TENNEsSEE: Crossville (pallida,
tomentosa); Dandridge (tomentosa); Mohawk (to-
mentosa). VIRGINIA: Carson (tontentosa); Dinwiddie
(¢labra, tomentosa); Huntley Meadows Pk, Fairfax
Co. (tomentosa). (tomentosa); Ladysmith (tomen-
tosa). WasHINGTON, DC: National Arboretum
(glabra, tomentosa); Walter Reed Army Medical
Center (tomentosa). WEST VIRGINIA: Beech Fork St.
Pk, Wayne Co. (tomentosa); 6 mi NW Hedgesville
(tomentosa).

Specimens of C. tuberculata examined.—AR-
KANsAs: Chester, 1X-9-2004 (larvae); Piney, X-
10-2004 (larvae). ConNNECTICUT: Amston, IX-
19-1994 (larva). GeorGia: 8 km E Fort Valley,
X-11-1993, J. & R. Payne (larvae). NEw HAMPSHIRE:



RAYMOND J. GAGNE 79

Kingston, IX-21-1994 (larvae; 5 3,5 %, pupae, em.
IV-1995). MARYLAND: Beltsville, USDA Agricul-
tural Research Center, X-13-1999 (larvae; 3, pu-
pae, em. IV-2000) & IX-11-1994 (larvae); Gaithers-
burg, X-4-1994 (larvae); Lusby, IX-16-2003 (%,
pupa, em. IV-2004), IX-14-2005 (larvae; 7 2, pu-
pae, em. IV-2 to 10-2006); Ridgely, IX-23-2000
(larvae); Silver Spring, IX-22-1993 (larvae). Mas-
SACHUSETTS: Wrentham, [X-20-1994 (larva). WasH-
INGTON, DC: National Arboretum, IX-22-1988 &
X-13-1997 (larvae), IX-30-1999 (larvae; 8, ¢, em.
IV-2000); Walter Reed Army Medical Center, X-
7-1993 (3, 5 2, pupae, em. IV-23 to 24-1994).
WEsT VIRGINIA: 6 mi NW Hedgesville, IX-19-1999
(larvae).

Caryomyia tuberidolium Gagné, new species

Description.—Gall (Figs. 46—48): Common, on
Eucarya hickories; often in groups, usually on
lower, rarely on upper leaf surface, between veins;
3.2-4.0 mm in height, spheroidal, slightly longer
than wide, base broadly rounded to truncate in
profile, apex with small central nipple sur-
rounded by extensive areola that with pressure
easily separates from gall; surface covered with
large bumps and resin glands, the sticky exudate
in young galls sometimes extruded in hairlike
strands, hairless, yellow, tan, or brown, areola
paler than surrounding surface; base with wide,
deep, circular indentation; wall firm, brittle, al-
most uniformly thin, larval chamber glabrous,
with longitudinal ridges. For notes on galls of re-
lated species, see under C. cilidolium.

Adult (female only): Head: Antenna with 12
flagellomeres with anastomozing circumfila on
venter (as in Fig. 241). Labella united, convex api-
cally, asetose, covered with setulae. Thorax: Wing
length 3.1-3.3 mm in female (n=2). Abdomen:
Third through seventh tergites each with poste-
rior setae in 3 rows laterally, thinning to 2, then
one, with slight medial interruption in setae;
eighth tergite more weakly sclerotized than pre-
ceding tergite, with weak posterior setae numer-
ous laterally, continuing mesally in single, sparse
row. Ninth segment (as in Fig. 261) pliable except
for slender dorsal sclerite, with numerous apico-
lateral and ventral setae, none longer than the
cerci, the two groups separated laterally. Cerci
elongate-ovoid in lateral view, pointed apically,
fused dorsally for about 1/2 length.

Pupa (Figs. 193-194): Antennal bases elongate,
in ventral view parallel, closely adjacent, rounded

anteriorly, the apices dorsoventrally flattened.
Face with longitudinal impression running along
length, a slight anteromesal convexity posterior to
each antennal base, and without anterolateral pair
of horizontal incisions. Frons and clypeus slightly
convex. Abdominal tergal spinules all similarly
small. ,

Larva: Third instar: Length 2.64.8 mm (n=10).
Body broadly rounded but knobby anteriorly,
spindleform posteriorly. Head directed ventrally.
Spatula (Fig. 280) with long, pointed anterior
tooth and elongate shaft. Papillae prominently
raised above surrounding surface, without setae.
Lateral papillae numbering 2 on each side of spat-
ula. Six dorsal papillae on first 7 abdominal seg-
ments. Body entirely covered with verrucae. Ter-
minal segment as long as eighth, rounded
posteriorly. Second instar: Length 1.0-1.5 mm
(n=2). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and longer, wider, concave-
sided shaft. Six dorsal papillae on first 7 abdomi-
nal segments. Bases of dorsal and pleural papillae
elongate, asetose.

Type material. —Holotype: Third instar, from
gall on C. tomentosa, Gaithersburg, Maryland, VII-
20-2000, R.]. Gagné, deposited in USNM.

Etymology—The name tuberidolium, a noun,
combines the Latin words tuberosus (bumpy) and
dolium (jar), with reference to the bumpy, barrel-
like gall.

Affinities.—See under C. cilidolium.

Biological notes.— In central Maryland, tiny to
full-size galls were first noticed on May 24, the
galls all with first instars. Second instars were
present in some galls by June 25, but most galls
still contained first instars through July 8. Third
instars began appearing by mid-July and second
instars could still be found through Aug. 19. Sec-
ond and third instars are active when disturbed.

Collections of galls.—ALaBamMA: Auburn (gla-
bra, ovata); Greenville (tomentosa); Oak Mt. St. Pk,
Shelby Co. (pallida). Arkansas: Beulah (tomen-
tosa); Osage (texana); Winslow (ovata). CONNECTI-
cut: Amston (ovata); Danbury (ovata); Litchfield
(ovata); Meriden (glabra, ovata); Phoenixville
(ovata); Southbury (glabra); Southington (ovata);
Westchester (ovata). GEORGIA: Lake Park (glabra);
Forsyth (glabra); 8 km E Fort Valley (pallida). Ken-
TUCKY: Brownsville (fomentosa); Grayson Lake St.
Pk (glabra); Morehead (tomentosa); My Old Ken-
tucky Home St. Pk, Nelson Co. (ovata). ILLINOIS:
Marshall (tomentosa). MARYLAND: Beltsville, USDA
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Agricultural ~ Research  Center  (tomentosa);
Brighton (tomentosa); Calverton (tomentosa);
Clarksburg (glabra, tomentosa); Gaithersburg (fo-
mentosa); Lusby (tomentosa); St. Leonard (tomen-
tosa); Silver Spring (glabra); Wheaton (tomentosa);
Kemp Mill (glabra). MASSACHUSETTS: Bolton
(ovata); Petersham (ovata). MISSISSIPPL. nr. Ses-
sums, Oktibbeha Co. (ovata). NEw HAMPSHIRE:
Seabrook (ovata). New Jersey: Columbia (tomern-
tosa). NEw York: Herkimer (ovata). NortH CAR-
oLINA: Fayetteville (fomentosa); Providence (glabra,
tomentosa); Wise (tomentosa). OKLAHOMA: Sallisaw
(tomentosa). PENNSYLVANIA: Pavia (ovata). SOUTH
CaroLINA: Georgetown (tomentosa). TENNESSEE:
Dandridge (tomentosa); Dickson (tonentosa); Jack-
son (tomentosa); Mohawk (tomentosa). VIRGINIA:
Warren Co., Blue Ridge Pkwy Mile 4.6 (ovata);
Dinwiddie (tomentosa); Huntley Meadows Pk,
Fairfax Co. (tomentosa); Rt. 81, Mile 13.9, Washing-
ton Co. (ovata). WasHINGTON, DC: National Ar-
boretum (glabra, tomentosa); Walter Reed Army
Medical Center (tormentosa). WEST VIRGINIA: Ca-
capon (ovata); 6 mi NW Hedgesville (ovata).
Specimens of C. tuberidolium examined.—
ALABAMA: Auburn, IX-19-2000 (larvae). ARKANSAS:
Beulah, IX-10-2004 (larva); Osage, IX-9-2004
(larva). MaRrYLAND: Beltsville, USDA Agricultural
Research Center, IX-26-1993 & IX-11-1994 (larvae),
IX-30-2003 (larvae; 2 2, pupae, em. 1V-10-2004),
IX-28-2005 (larva; pupal exuviae, 3 ¢, em. IV-
12-2006); Gaithersburg, VII-20-2000 (larva);
Wheaton, V-24-1993 (larvae). WASHINGTON, DC:
National Arboretum, IX-22-1988 (larvae).

Caryomyia tubicola (Osten Sacken)

Cecidomyia tubicola Osten Sacken 1862: 192; Felt
1909:293 (Caryomyia).

Description.—Gall (Figs. 26, 74-77).—Com-
mon and widespread (Map 1) on Eucarya hicko-
ries and occasional on C. cordiformis of Apocarya
section; found singly or in groups; 3-7 mm in
height, on lower leaf, usually between veins, occa-
sionally adjacent to a vein; elongate-cylindrical,
usually erect, knurled at apex; shiny, with minute
longitudinal ridges; green, yellow, brown, or
black; base of tube abruptly conical, deeply set
into, and tightly sheathed by thick, scabrous, leaf
growth with sharp apical edge; larval chamber
variable in length, occupying basal half to nearly
entire length of tube, lateral walls thin, hard, firm,

with longitudinal ridges; distal part of cylinder
not hollow, traversed from larval chamber to apex
by thin fibrous bundle. This gall superficially re-
sembles that of C. subulata but the shape of the
base is different, that of C. subulata being deeply
recessed rather than conical. The long shaft of
both galls set them apart from other Caryomyia
galls, but conical bases and leaf sheaths are also
seen in galls of C. melicrustum and C. striolacrus-
tum.

Adult: Head: Antenna with 12 flagellomeres,
occasionally a short 13th without circumfila in
male. Each of the regular 12 male flagellomeres
(Fig. 237) scarcely binodal, only slightly narrowed
beyond basal circumfilum, circumfila loops short,
subequal in length; female flagellomeres (Fig. 238)
with 2 horizontal circumfila connected by 2 verti-
cal strands. Labella (as in Fig. 242) separated from
one another anteriorly, hemispherical, short-se-
tose, short-setulose. Thorax: Wing (Fig. 245),
length 1.3-2.0 mm in male (n=10); 1.8-2.6 mm in
female (n=10). Male abdomen: Third through
seventh tergites each with posterior setae continu-
ous across width in mostly single row; eighth ter-
gite weakly sclerotized, with or without a few
posterior setae. Genitalia (Figs. 247-248): hy-
poproct broadest posteriorly, divided into 2
rounded lobes, each with several apical setae, dor-
sal surface devoid of setulae on anterior half; apex
and venter of aedeagus furrowed. Female ab-
domen (Figs. 258-259): Third through seventh ter-
gites each with posterior setae continuous across
width in mostly single row; eighth tergite more
weakly sclerotized than preceding tergite, with
posterior row of setae variable, from setae in con-
tinuous single row or only 1 to a few laterally, the
setae not as long as on seventh tergite. Ninth seg-
ment pliable except for slender dorsal sclerite, se-
tae sparse laterally, mostly as long as cerci, setae
more numerous ventrally. Cerci ovoid in lateral
view, fused dorsally for about 1/2 length.

Pupa (Figs. 187-192): Antennal bases oblique in
ventral view, converging anteriorly, each termi-
nating in short, obtuse point. Face with anterolat-
eral pair of horizontal incisions, their posterior lip
slightly protruding. Frons and clypeus moder-
ately protruded ventrally. Abdominal terga with
several anterior rows of enlarged spinules.

Larva: Third instar: Length 1.2-1.8 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 322) with acutely triangular anterior
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tooth and elongate, linear shaft, usually broad-
ened anteriorly. Papillae without setae, their bases
not raised. Lateral papillae usually 1, occasionally
2, on each side of spatula. Only 4 dorsal papillae
present on first 7 abdominal segments. Abdomi-
nal segments with verrucae present dorsally at
midlength, occasionally more extensively but not
prominent or only sparsely around lateral pairs of
dorsal papillae, and with sharp spicules ventrally
anterior to sternal papillae and at posterior end of
segment. Terminal segment shorter than eighth.
Second instar (Figs. 272-273): Length 1.7-1.2 mm
(n=10). Collar segment with patch of enlarged
spicules on each side. Spatula with acutely trian-
gular anterior tooth and elliptical shaft. Bases of
dorsal and pleural papillae slightly raised, dorsal
papillae with short setae, remainder asetose. Only
4 dorsal papillae on first 7 abdominal segments.

Type material —Syntypes: Larva(e) and galls
from Carya sp., vic. Washington, DC, Osten
Sacken. The larvae are presumed lost but several
galls remain on each of three leaflets that are de-
posited in the USNM.

Etymology.—The name tubicola is a Latin noun
meaning “tube dweller.”

Affinities.—The closest relative of this species
is not apparent, but galls of C. melicrustum and C.
striolacrustum also have conical bases that are set
into a socket made by the surrounding leaf. An-
tennal bases of C. tubicola pupae are, however, un-
like those of the other two species. Larvae of C.
tubicola usually have the lateral papillae reduced
to only one per side, the greatest known reduction
in Cecidomyiidae.

Biological notes.—This may be the most com-
mon species of Caryonyia. While tubes of mature
galls are usually about four times as long as wide,
many are much shorter. Larval success does not
appear to depend on gall length. In the Washing-
ton, DC area, adults emerge beginning the first
week of April from galls collected the previous
autumn. Pupae emerge from a weak area at the
base of the tube that was scraped away by the
larva in the previous season (Fig. 77). New galls
are visible by mid-May as a thickening visible on
both surfaces of the leaflets, but they are still
green and the tube has not yet begun to elongate
(Fig. 74). Additional, apparently new galls can be
found through early August. First instars are
translucent and elliptical and lie flat against what
will become the base of the tube. As the gall
grows, the exterior is quite hard but the base, hid-

den in the enveloping leaf collar, is initially soft
until it grows to enclose the first instar. The larva
then becomes more evenly cylindrical and mi-
grates up the lengthening tube. By late May some
tubes have begun to emerge from the basal boot.
By mid-June some of the tubes have achieved
their full length and the larvae have mostly
molted to the more cylindrical second instar. By
mid-July some galls contain third instars. The
tubes mostly dehisce from the leaves before leaf
drop. This species is one of the few that occurs on
both the Eucarya and Apocarya sections, although
to date I have found it only on C. cordiformis of the
Apocarya group. Galls on C. cordiformis are never
so common, dense, or robust as those on the Eu-
carya group, but more weak-walled galls may be a
function of the thinner leaves of C. cordiformis. On
C. cordiformis the galls are usually found along a
vein.

Collections of galls.—AvLaBaMA: Ashville (fo-
mentosa); Auburn (ovata, pallida, tomentosa);
Greenville (tomentosa); Oak Mt. St. Pk, Shelby Co.
(ovata, pallida). Arkansas: Beulah (tomentosa);
Chester (texana); 2 mi S DeQueen (texana, tomen-
tosa); 3 mi S Harrison (fonentosa); Osage (fexana);
Rt.1 at Red River, Little River Co. (tomentosa);
Magazine Mt., Logan Co. (ovata, texana, tomen-
tosa); Palestine (ovata); Piney (texana); Winslow
(ovata). CoNNECTICUT: Amston (ovata); Danbury
(ovata); Harwinton (ovata); Litchfield (ovata); Meri-
den (cordiformis, glabra, ovata); New Haven
(glabra); Oakville (glabra, ovata); Southbury (cordi-
formis, glabra, tomentosa); Phoenixville (ovata);
Plainfield (ovata); Southington (ovata); Thomaston
(ovata); Westchester (ovata). FLoripa: Chatta-
hoochee (glabra, tomentosa); Gainesville (glabra, to-
mentosa); Lake City (tomentosa); Ponce de Leon
(glabra). Georcia: Carnesville (glabra); Forsyth
(glabra, ovata); 8 km E Fort Valley Lake Park
(glabra, pallida); Lizella (ovata, tomentosa). ILLINOIS:
Dexter (laciniosa, tomentosa); Highland (laciniosa);
Marshall (tomentosa). INDiANA: New Castle
(glabra); Plainville (cordiformis, tomentosa); Rich-
mond (tomentosa); Spencer Co. (ovata). KENTUCKY:
Brownsville (tomentosa); Grayson Lake St. Pk,
Carter Co. (tomentosa); Morehead (tomentosa); My
Old Kentucky Home St. Pk, Nelson Co. (ovata);
Pennyrile St. Pk, Christian Co. (glabra, ovata); Win-
chester (laciniosa). LouisiaNa: Lake Bistineau St.
Pk, Webster Parish (texana). MaINE: Eliot (tomen-
tosa); North Berwick (ovata). MARYLAND: Beaver
Dam (tomentosa); Beltsville, USDA Agricultural
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Research Center (glabra, tomentosa); Bethesda
(cordiformis); Brighton (tomentosa); Cabin John
(cordiformis); Calverton (tomentosa); Clarksburg
(tomentosa); College Park (glabra); Ellicott City (to-
mentosa); Gaithersburg (tomentosa); Kemp Mill
(glabra); Kensington (cordiformis); Long Beach
(cordiformis); Lusby (glabra, tomentosa); Potomac
(cordiformis, tomentosa); Ridgely (cordiformis,
glabra, tomentosa); St. Leonard (tomentosa); Silver
Spring (glabra, tontentosa); Snow Hill (tomentosa);
Spencerville (tomentosa); Wheaton (cordiformis,
glabra, tomentosa). MAsSACHUSETTS: Great Barring-
ton (ovata); Holyoke (ovata); Merrimac (ovata); Pe-
tersham (ovata); Wrentham (ovata). MIissISSIPPL:
Natchez Trace Pkwy, Mile 193, Choctaw Co. (pall-
ida, tomentosa); Noxubee Natl Wildlife Ref., Ok-
tibbeha Co. (ovata, tomentosa); nr. Sessums, Ok-
tibbeha Co. (ovata); 7 mi E Starkville (pallida);
Vicksburg (cordiformis). Missourl: Conway (ovata,
texana); Crowley Ridge Roadside Pk, Stoddard
Co. (glabra, tomentosa); Holly Ridge State For.,
Stoddard Co. (glabra, tomentosa); Oregon Co., junc.
Rts. 11 & 142 (cordiformis); Rolla (texana); St. Clair
(texana, tomentosa); Wildwood (tomentosa). NEw
HampsHIRE: Barrington (ovata); Dover (ovata);
Kingston (owvata). New Jersey: Columbia (cordi-
formis, ovata, tomentosa). NEw YORK: Albany (Carya
sp.); East Schodack (Carya sp.) Herkimer (ovata);
Hyde Park (ovata); Ithaca (cordiformis, ovata); Nas-
sau (Carya sp.); New York (Carya sp., Beuten-
miller 1904: 27, fig. 58); Nyack (tomentosa);
Ravena (ovata); Saratoga Springs (ovata); Shokan
(glabra). NorTH CAROLINA: Alamance (tomerntosa);
Alberta (glabra); Dortches (torentosa); Fayetteville
(tomentosa); Gastonia (tomentosa); Providence
(glabra) Rowland (tomentosa); Wise (tomerntosa).
Omuio: Hocking St. For.,, Hocking Co. (tomentosa);
Hocking Co. (Carya spp., Wells 1916: Fig. 26);
Huron Co. (Carya sp., Sears 1914: Fig. 19); St.
Clairsville (tomentosa); Summerford (tomentosa);
Yellow Springs (glabra). OxLaHOMA: Sallisaw (fo-
mentosa). ONTARIO: Dundas (ovata). PENNSYLVANIA:
Kirby (ovata); Julian (glabra); Millsboro (glabra);
Mooresville (tomentosa); Pavia (ovata); Schellsburg
(glabra, ovata). SoutH CARoOLINA: Dillon (tomen-
tosa); Georgetown (fomentosa); Richland Co.
(Carya sp.). TENNESSEE: Crossville (pallida, tomen-
tosa); Dandridge (tomentosa); Dickson (fomentosa);
Greene Co., [ 81, Mile 38.5 (ovata); Jackson (tomer-
tosa); Lebanon (glabra); Mohawk (tomentosa).
Texas: Daingerfield St. Pk, Morris Co. (tomentosa);
New Waverly (tomentosa). VIRGINIA: Dinwiddie

(glabra, tomentosa); Huntley Meadows Pk, Fairfax
Co. (tomentosa); Ladysmith (tomentosa); Leesburg
(tomentosa); Skippers (tomentosa); Warren Co.,
Blue Ridge Pkwy Mile 4.6 (ovata); Rt. 81, mi. 13.9,
Washington Co. (ovata). WasHINGTON, DC: Na-
tional Arboretum (glabra, tomentosa); Walter Reed
Army Medical Center (fomentosa). WEST VIRGINIA:
Beech Fork St. Pk, Wayne Co. (ovata, tomentosa);
Cacapon (ovata); Cooper’s Rock St. Pk, Preston
Co. (glabra); Falling Waters (cordiformis); 6 mi NW
Hedgesville (glabra, ovata, tomentosa).

Specimens of C. tubicola examined.—CONNECTI-
cut: Meriden, IX-30-1997, (larvae), IX-18-1998
(larvae; 2 &, em. V-1999); New Haven, IX-19-1994
(larvae); Phoenixville, 1X-26-1994 (larva); Plain-
field, VIII-27-1988 (larvae). Georaia: Fort Valley,
IX-11-1993, ]J. & R. Payne (larva). KENTUCKY:
Brownsville, IX-21-1995 (larvae). MaINE: North
Berwick, [X-21-1994 (larva). MARYLAND: Beltsville,
USDA Agricultural Research Center, IV-10-1997,
V-26-1997,V-14-1998, VI-17-1998, VII-1-1998, VII-
15-1998 & VIII-5-1998 (larvae), & IX-5-1991 (lar-
vae;4 8,3 ?, pupae, em. [V-25-1992); Bethesda, IX-
15-1997 (larvae); Brighton, X-10-1993 (4 &, 5 ¢,
pupae, em. IV-21 to 28-1994); Gaithersburg, V-
23-2000 (larvae); Kensington, VII-27-2003 (lar-
vae); Ridgely, X-2-2000 (2, pupa, em. IV-2001), IX-
11-2003 (2 &, 3 2, pupae, em. IV-10-2004),
X-6-2005 (pupae, 2 &, 6 2, em. IV-10 to 21-2006);
Silver Spring, IX-17-1993 (larvae); Wheaton, IX-
28-1991, VII-18-1993 & 1X-19-1993 (larvae). Mas-
SACHUSETTS: vic. Worcester, M.T. Thompson (larva,
2 ?). New York: East Schodack, E.P. Felt (larvae; &,
?, em. V-19-30-1907); Nassau, E.P. Felt (larvae; &,
?, em. IV 21-1908); Saratoga Springs, IX-25-1994
(larva). ONTARIO: Dundas, VIII-17-1995 (larvae).
Texas: New Waverly, X-6-2001 (3, 2 ¢, em. IV-
2002). WEsT VIRGINIA: 6 mi NW Hedgesville, IX-
29-2002 (larvae). WasHINGTON, DC: National Ar-
boretum, VIII-16-1988, 1X-16-1988, IX-13-1991,
IX-26-1991, V-28-1993, 1X-22-1993, & 1V-11-1997
(larvae), IX-24-1980 (2, em. IV-1981), IX-24-1988
(3 3,2 2, pupae, em. IV-1989), X-8-1991 (3, 3 2,
em. [V-25-1992), IX-30-1999 (2 &, 3 @, pupae, em.
1V-2000), X-2001 4 &, 1 @, em. IV-2002), & X-
29-2002 (larvae; 8 8, 8 2, pupae, em. IV-2003).

Caryomyia tumida Gagné, new species

Description.—Gall  (Figs. 104-105): Rare,
known from only 2 collections, on Eucarya hicko-
ries; on lower leaf surface, between veins; 3 mm in
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height, depressed-obconic, with small umbo at
apex, made up of basal ovoid larval chamber and
apical, much broader, false chamber; tan, rubbery,
covered with short, decumbent hairs obscuring
gall surface, not sticky; base of gall tapered to con-
ical pedicel, leaf with slight exfoliation around
gall connection forming short, tubular socket and
on reverse side showing discolored convexity;
wall thin, basal larval chamber separated from
larger, apical false chamber by thin wall with
umbo at center, both chambers longitudinally stri-
ate. The gall is shaped as for that of C. inflata but is
covered with decumbent hairs in contrast to the
completely hairless, glabrous gall of C. inflata.

Adult and pupa: Unknown.

Larva: Third instar: Length 1.7-2.2 mm (n=3).
Body cylindrical, anterior and posterior ends
rounded. Head directed anteroventrally. Spatula
(as in Fig. 313) with anterior tooth about as wide
as long, tapering from base to apex, almost trian-
gular, obtusely notched at apex, the shaft long and
narrow. Two lateral papillae present on each side
of spatula. Six dorsal papillae on first 7 abdominal
segments. Papillae without setae, not raised. Ab-
dominal segments with sparse pointed verrucae
dorsally at midlength surrounding dorsal papil-
lae and horizontal rows of sharp, pointed spicules
ventrally, anterior to sternal papillae, but none
posteroventrally. Terminal segment shorter than
eighth. Second instar: Not seen, but, because of
similarity between the gall of this species and that
of C. inflata, may be expected to have short-haired
dorsal and pleural papillae.

Type material—Holotype: Third instar (right-
most specimen of 3 larvae on slide), from gall on
Carya ovata, Schellsburg, Pennsylvania, 1X-2-2003,
RJ. Gagné, deposited in USNM.

Etymology.—The name tumida is a Latin adjec-
tive meaning swollen, referring to the inflated
false chamber of the gall.

Affinities.—See under C. inflata.

Collections of galls.—ItLiNois: Rock Island
(tomentosa; as alba, B.D. Walsh). PENNSYLVANIA:
Schellsburg (ovata).

Specimens of C. tumida examined.—PENNSYL-
vaNIA: Schellsburg, IX-2-2003 (larvae).

Caryomyia turbanella Gagné, new species

Description.—Gall (Figs. 132-133): Rare but
widely distributed, on Eucarya hickories; on veins
of upper leaf surface; length 4.0-5.0 mm, spher-

oidal, abruptly narrowed to conical apex; tan to
purple, base with long, sparse, white hairs not ob-
scuring surface, apical cone all or partly covered
with small bumps and mostly hairless; base with
circular, shallow, central excavation, leaf not exfo-
liate surrounding connection; larval chamber near
base of gall, depressed-ovoid, lined with yellow-
ish membrane, contrasting with brown to purple,
large-celled, spongy, viscous tissue surrounding
larval chamber that shrivels with maturity; a bun-
dle of longitudinal fibers present between larval
chamber and gall apex. The gall of this species is
one of only two Caryomyia galls found exclusively
on the upper leaf surface. It is distinctive for its
hairy spheroidal base and bumpy conical apex.

Adult: Head: Antenna with 12 binodal flagel-
lomeres, each of male flagellomeres (as in Fig.
239) with definite internode and neck, circumfila
loops short, their bases widely separated; female
flagellomeres with 2 horizontal circumfila con-
nected by 2 vertical strands. Labella separated
from one another anteriorly, hemispherical, short-
setose, short-setulose. Palpus 4-segmented. Tho-
rax: Wing length 4.2—4.3 mm in male (n=2),2.5-3.3
mm in female (n=3). Male abdomen: Third to
eighth tergites each with posterior setae continu-
ous across width in mostly double row laterally,
tapering to single row mesad, eighth tergite may
have three setal rows laterally, the setae as strong
as those of previous tergite. Genitalia (as in Figs.
256-257): hypoproct widened laterally to curve
around sides of aedeagus, posterior margin se-
tose, dorsal surface setulose only on posterior
fourth; apex of aedeagus convex; gonostylus
broad apically. Female abdomen: Third through
eighth tergites as for male, setae of eighth tergite
as long as on preceding tergite. Ovipositor: ninth
segment pliable except for slender dorsal sclerite,
setae sparse laterally, mostly as long as cerci, setae
more numerous ventrally; cerci ovoid in lateral
view, fused dorsally for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.8-2.2 mm (n=6).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
ula (Fig. 310) with long, nearly parallel-sided, api-
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cally notched tooth and long shaft slightly
widened anteriorly and parallel-sided beyond.
Papillae without setae, their bases not raised. Lat-
eral papillae 2 on each side of spatula. Only 4
dorsal papillae on first 7 abdominal segments. Ab-
dominal segments with rounded verrucae cover-
ing dorsum at midlength and smaller, horizontal
rows of spicules on venter anterior to sternal
papillae and posterior to ventral papillae. Termi-
nal segment shortér than eighth. Second instar:
Length 0.8-1.3 mm (n=9). Collar segment with
patch of enlarged spicules on each side. Spatula
with acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae not raised, asetose. Only 4 dorsal
papillae on first 7 abdominal segments.

Type material—Holotype: Third instar, from
gall on C. tomentosa, Entomology Road, BARC,
Beltsville, MD, IX-26-1993, R.J. Gagné, deposited
in USNM.

Etymology—The name turbanella is a Latin
noun meaning “little turban,” referring to the gen-
eral shape of the gall.

Affinities.—See under C. persicoides.

Collections of galls.—ArLaBama: Greenville (to-
mentosa). ARKANSAs: Piney (texana). CONNECTICUT:
Plainfield (ovata). FLoriDA: Gainesville (glabra, to-
mentosa). GEOrala: 8 km E Fort Valley (pallida).
MaRryLAND: Beltsville, USDA Agricultural Re-
search Center (glabra, tomentosa); Brighton (fomen-
tosa); Lusby (tomentosa); Ridgely (tomentosa).
WasHINGTON, DC: National Arboretum (glabra).

Specimens of C. turbanelln examined.—ALA-
BAMA: Greenville, IX-21-2000 (larva). ARKANSAS:
Piney, IX-10-2004 (larvae). FLoripa: Gainesville
(IX-21-2000). Georacla: 8 km E Fort Valley, X-
11-1993, J. & R. Payne (larvae). MARYLAND: Belts-
ville, USDA Agricultural Research Center, IX-
26-1993, VIII-5-1998, and IX-28-1999 (larvae);
Brighton, X-23-1999 (larvae); Lusby, IX-15-2005 &
IX-15-2005 (larvae). WasHINGTON, DC: National
Arboretum, VIII-9-1994 (larvae; 2 &, 3 %, pupae,
em. [V-1995).

Caryomyia turbinata Gagné, new species

Description.—Gall (Figs. 123-125): Occasional,
found on Eucarya hickories; usually in groups, on
lower leaf surface between veins; height 2.8-4.2
mm, obconic to spheroidal, widest at midlength
or beyond, apical third eventually collapsing and
becoming flat; surface brown to red, covered with

both short and long brown hair not quite obscur-
ing surface, the hair darker and denser apically;
base with narrow, circular, shallow, central de-
pression, sometimes barely noticeable, the leaf not
exfoliated surrounding connection, usually with
small convex, discolored area on reverse leaf sur-
face; larval chamber basal, depressed-ovoid, lined
with yellowish membrane, tissue beyond larval
chamber red, soft, with large and spongy cells.
This gall is unique among Caryomyia galls for its
obconic shape, but in other characters appears
most similar to the conical galls because of the ex-
traneous, soft tissue outside the pellicle-lined lar-
val chamber.

Adult: Head: Antenna with 12 flagellomeres;
male flagellomeres (as in Fig. 237) scarcely bin-
odal, only slightly narrowed beyond basal cir-
cumfilum, circumfila loops short, subequal in
length; female flagellomeres with 2 horizontal cir-
cumfila connected by 2 vertical strands. Labella
(as in Fig. 242) separated from one another anteri-
orly, hemispherical, short-setose, short-setulose.
Palpus 4-segmented. Thorax: Wing length 1.9-2.2
mm in male (n=3); 2.2-2.6 mm in female (n=4).
Male abdomen: Third through seventh tergites
each with posterior setae continuous across
width, in single row; eighth tergite weakly sclero-
tized, without posterior setae. Genitalia (as in
Figs. 247-248): hypoproct broadest near apex,
posterior edge convex, margin setose except in
middle third, dorsal setulae only on distal third;
aedeagus furrowed apically and ventrally. Female
abdomen: Third through eighth tergites each with
posterior setae continuous across width, in mostly
single row, usually double laterally; eighth tergite
not less sclerotized than seventh and setae nearly
as long. Ninth segment pliable except for slender
dorsal sclerite that widens apically to invest part
of cerci, setae sparse laterally, mostly as long as
cerci, setae more numerous ventrally. Cerci elon-
gate-ovoid in lateral view, pointed apically, fused
dorsally for about 1/2 length.

Pupa (as in Figs. 213-214): Antennal bases py-
ramidal, separate, acutely pointed apicolaterally.
Face with anterolateral pair of horizontal inci-
sions, their posterior lip protruding to form a
craterlike concavity. Frons and clypeus strongly
protruded ventrally. Abdominal terga with sev-
eral anterior rows of enlarged spinules.

Larva: Third instar: Length 1.6-2.5 mm (n=10).
Body cylindrical, anterior and posterior ends
broadly rounded. Head directed anteriorly. Spat-
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ula (Fig. 305) with long, nearly parallel-sided, api-
cally-notched tooth and long shaft. Papillae with-
out setae, their bases not raised. Lateral papillae 2
on each side of spatula. Only 4 dorsal papillae on
first 7 abdominal segments. Abdominal segments
with rounded and pointed verrucae covering dor-
sum across midlength and horizontal rows of
pointed spicules across venter anterior to sternal
papillae and posterior to ventral papillae. Termi-
nal segment shorter than eighth. Second instar:
Not seen.

Type material.—Holotype: Third instar (right-
hand specimen of two on slide), from gall on C. to-
mentosa, Entomology Rd, BARC, Beltsville, Mary-
land, IX-26-1993, R.J. Gagné, deposited in USNM.

Etymology.—The name turbinata is a Latin ad-
jective that means top-shaped or obconic and
refers to the gall shape of this species.

Affinities.—The gall is unique in Caryomyia be-
cause of its obconic shape, but the soft tissue of
the distal half that eventually collapses brings to
mind galls of, e.g., C. persicoides and C. turbanella.
The male antennae and genitalia of the present
species are quite different from the other two and
more similar to the C. sanguinolenta group. The
ovipositor is unlike that of either group, being
similar to that of C. inclinata (Fig. 262). '

Collections of galls.—AvraBama: Auburn (gla-
bra, tomentosa); Greenville (tonentosa); Oak Mt. St.
Pk, Shelby Co. (pallida). ARKANsAs: Beulah (tomern-
tosa); London (tomentosa); Osage (texana). CON-
NECTICUT: Amston (ovata); Phoenixville (ovata).
FLoripA: Gainesville (glabra, tomentosa). GEORGIA:
Carnesville (ovata); Lizella, J. & R. Payne (tomen-
tosa). IruiNnois: Marshall (tomentosa). INDIANA:
Spencer Co. (ovata). KENTUCKY: Brownsville (to-
mentosa). LouisiaNA: Lake Bistineau St. Pk, Web-
ster Parish (texana). MARYLAND: Beltsville, USDA
Agricultural Research Center, Beltsville (tomen-
tosa); Clarksburg (tomentosa); Gaithersburg (tomen-
tosa); Kemp Mill (glabra); Lusby (tomentosa);
Ridgely (glabra, tomentosa); Lusby (glabra, tomen-
tosa); Ridgely, (tomentosa); St. Leonard (tomentosa);
Silver Spring (tomentosa); Wheaton (tomentosa).
MAsSACHUSETTs: Great Barrington (ovata); Peter-
sham (ovata). Mississiprl: Natchez Trace Pkwy,
Mile 123, Rankin Co. (tomentosa); Noxubee Natl
Wildlife Ref, Oktibbeha Co. (tomentosa). MISSOURI:
Conway (ovata, texana). NEw York: East Hampton
(tomentosa). NORTH CAROLINA: Alamance (tomen-
tosa); Kannapolis (tomentosa); Rowland (tomen-
tosa). OKLAHOMA: Sallisaw (tomentosa). PENNSYLVA-

NIA: Kirby (ovata). TENNEsSEE: Dickson (tomentosa);
Jackson (tomentosa). Texas: Daingerfield St. Pk,
Morris Co. (tomentosa); New Waverly (texana). VIR-
GINIA: Dinwiddie (fomentosa). WASHINGTON, DC:
Walter Reed Army Medical Center (tomentosa).

Specimens of C. turbinata examined.—
ARrkANsas: Osage, IX-9-2004 (larvae). FLORIDA:
Gainesville, IX-21-2000 (larvae). GEOorGIa: Carnes-
ville, IX-19-2000 (larvae). KENTUCKY: Brownsville,
IX-21-1995 (larva). MARYLAND: Beltsville, USDA
Agricultural Research Center, Beltsville, IX-
26-1993 (larvae); Gaithersburg, X-4-1994 (larvae;
?, pupae, em. IV-1995); Kemp Mill, X-1-2005
(larva); Lusby, IX-2003 (2 ¢, em. IV-2004); Ridgely,
X-2-2000 (larvae), X-6-2005 (larvae; pupae, 12 ¢,
em. IV-5 to 19-2006); Silver Spring, X-3-1993 (lar-
vae; &, 2 9, pupae, em. IV-25 to 27, 1994) & X-
23-1999 (larvae); Wheaton, 1X-19-1993 (larvae).
MAsSACHUSETTS: Petersham, IX-6-2000 (larvae).
Missourt: Conway, IX-8-2004 (larvae). OKLA-
HOMA: Sallisaw, IX-9-2004 (larvae). PENNSYLVANIA:
Kirby, IX-6- 2004 (larvae). TENNEsSEE: Dickson, IX-
11-2004 (larva). Texas: New Waverly, X-6-2001
(larva). WasHINGTON, DC: Rock Creek Park, IX-
22-1993 (larvae).

Caryjomyia urnula Gagné, new species

Description.—Gall  (Figs. 28, 41-42): Late
spring, early summer, common on the Eucarya
section, rare on Apocarya section; found singly be-
tween veins on either upper or lower leaf surface;
2.0-3.0 mm in height, cylindrical, slightly bulging
at midlength, narrowed abruptly apically to con-
vex areola surrounding prominent nipple, surface
smooth to weakly lined longitudinally; hairless,
not sticky, white to green, turning dark green or
brown; base shallowly concave; wall firm, brittle,
uniformly thin, larval chamber glabrous with lon-
gitudinal ridges. This gall resembles that of C. cili-
dolium and relatives in the caplike apex and the
central indentation of the base, but it is smaller,
and more cylindrical than spheroid. The apex
does not break off easily as it does in galls of C.
cilidolium and relatives.

Adult: Unknown.

Pupa (Figs. 195-196): Antennal bases oblique in
ventral view parallel, apices closely adjacent,
rounded anteriorly, dorsoventrally flattened. Face
with longitudinal impression running along
length, a slight anteromesal convexity posterior to
each antennal base, and without anterolateral pair
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of horizontal incisions. Frons and clypeus slightly
convex. Abdominal tergal spinules all similarly
small.

Larva: Third instar: Length 1.6-2.1 mm (n=10).
Body elongate-cylindrical, anterior and posterior
ends rounded. Head directed anteriorly. Spatula
(Fig. 276) with pointed anterior tooth and long lin-
ear shaft barely wider than tooth. Lateral papillae
1-3 on each side of spatula. Only 4 dorsal papillae
on first 7 abdominal segments. Papillae without
setae, their bases not raised. Abdominal segments
almost completely covered with rounded verru-
cae dorsally and pointed verrucae ventrally. Ter-
minal segment shorter than eighth. Second instar:
Length 1.0-1.3 mm (n=10). Collar segment with
patch of enlarged spicules on each side. Spatula
with acutely triangular anterior tooth and longer,
wider, concave-sided shaft. Bases of dorsal and
pleural papillae slightly raised, asetose. Only 4
dorsal papillae on first 7 abdominal segments.

Type material. —Holotype: Third instar, from
gall on C. tomentosa, Beltsville, Maryland, X-
8-2002, R.J. Gagné, deposited in USNM.

Etymology.— The name wrnula, a noun, is
Latin for a small urn and refers to the shape of the
gall.

Affinities.—The pupa is similar to that of the
C. cilidolium group with the longitudinal central
facial line and slight prominence posterior to the
antennal bases, lack of a frontal projection, and
lack of dorsal specialized spicules on the ab-
domen. The larva of C. urnula, although it has a
single-toothed spatula and is completely covered
with verrucae, has the head directed anteriorly, a
shorter terminal larval segment, and a much less
verrucose integument. These differences may
only reflect the fact that the gall of C. urnula is
more cylindrical than spheroidal, but a more im-
portant difference may be that the larva of C. ur-
nula has only 4 dorsal papillae on the first through
seventh abdominal segments while the C. cili-
dolium group has 6.

Biological notes.—This species is a generalist
that occurs on both Eucarya and Apocarya sections
and can be found on either leaf surface. Full-
grown galls can be found any time from May
through October and full-grown larvae anytime
after early June, a time range unique for Cary-
omyia. Development of galls is evidently stag-
gered. In late May through October in central
Maryland, galls can be found with first, second, or
third instars inside, and second instars can be

found in galls into late August. These galls appear
to dehisce from the leaves as soon as the third in-
stars mature, possibly because of the active larvae
inside. Agitation by the full-grown larva in a de-
hisced gall causes the gall to pop up and down
and roll on a level surface. Early dehiscence may
be the reason the galls are uncommon on leaves in
late season, although occasional galls with live
third instars can be found through September and
into October, at least in Maryland. In one Septem-
ber trip from Maryland through Arkansas to col-
lect hickory galls, I found not a single example.

Collections of galls.—ALAaBAMA: Auburn
(ovata); Birmingham (pallida). Arkansas: S Foreman
(illinoiensis). CoNNECTICUT: Phoenixville (ovata);
Thomaston (cordiformis). FLoripA: Alachua Co.
(Hodges et al. 2006: bottom photo, upper half
only). GEorGIa: Forsyth (¢glabra); 8 km E Fort Val-
ley (pallida); Lizella (ovata). KENTUCKY: Grayson
Lake St. Pk, Carter Co. (ovata); Pennyrile St. Pk,
Christian Co. (ovata). LouisiaNA: Bistineau St. Pk,
Webster Parish (tomentosa). MARYLAND: Beltsville,
USDA Agricultural Research Center (tomentosa);
Clarksburg (glabra, tomentosa); Ellicott City (cordi-
formis, tomentosa); Gaithersburg (fomentosa);
Lusby (tomentosa); Ridgely (cordiformis, tomentosa);
Wheaton (cordiformis, glabra). Missourt: Cadet
(cordiformis); Holly Ridge St. For., Stoddard Co.
(tomentosa). Onio: Hocking St. For., Hocking Co.
(glabra); Hocking Co. (tomentosa, Wells 1916: Fig.
28). TenNEsseE: Gatlinburg (ovata). VIRGINIA: Lees-
burg (fomentosa). WASHINGTON, DC: National Ar-
boretum (glabra). WEsT VIRGINIA: Beech Fork St.
Pk, Wayne Co. (glabra, ovata, tomentosa); Falling
Waters (cordiformis).

Specimens of C. urnula examined.—GEORGIA: 8
km E Fort Valley, X-11-1993, J. & R. Payne (larva).
MaARYLAND: Beltsville, USDA Agricultural Re-
search Center, V-30-1977, V-22-1994, V-26 & VI-
4-1997, V-29-1998, VI-18-1999, V-16 & 28-2000, X-
82002, & V-26-2004 (larvae), and VI-9-2004
(pupae taken from galls IV-1-2005); Clarksburg,
V-23-2000 & V-26-2004 (larvae); Ellicott City, VI-
8-2005 (larvae); Lusby, IX-16-2003 (larvae);
Wheaton, V-22-2000 (larvae). WasHINGTON, DC:
National Arboretum, V-24-1994 (larvae).

Caryomyia viscidolium Gagné, new species

Description.—Gall (Figs. 25, 43-45): Occa-
sional, found on Eucarya hickories; on upper leaf
surface, between veins; 3.0-4.1 mm in height,
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spheroidal, longer than wide, base broadly
rounded to truncate in profile, apex with small
central nipple surrounded by extensive areola
that eventually separates from gall; surface
resinous, especially on young galls, sticky, smooth
except for scattered minute resin dots, areola
paler than surrounding surface; base with wide,
deep, circular indentation; wall firm, brittle, al-
most uniformly thin, larval chamber glabrous,
with longitudinal ridges. This gall and that of the
unrelated C. turbanella are the only Caryomyia
galls that occur exclusively on the upper leaf sur-
face of hickories. For notes on galls of related
species, see under C. cilidolium.

Adult: Head: Antenna with 12 flagellomeres, in
male (as in Fig. 240) with short necks and evenly
cylindrical, girdled by 8-9 more or less parallel,
occasionally interconnected, appressed circumfila
interspersed with setae and covered with setulae;
in female (Fig. 241), circumfila anastomozing on
venter. Labella (Fig. 243) fused, the pair united,
semicircular, setulose but asetose. Thorax: Wing
length 2.3 mm in male (n=1) 3.1-3.3 mm in female
(n=2). Male abdomen: Third through seventh ter-
gites each with posterior setae continuous across
width in mostly double, partly triple row; eighth
tergite weakly sclerotized, with small posterior
setae. Genitalia (as in Fig. 251): hypoproct broad-
est posteriorly and expanded ventrally to partly
cover sides of aedeagus, each of the 2 lobes with
2-3 apical setae, dorsal surface completely cov-
ered with setulae on anterior half; aedeagus taper-
ing gradually from wide base to narrow apex, the
tooth large, dorsoventrally compressed. Female
abdomen: Third through seventh tergites each
with posterior setae in 3 horizontal rows laterally,
thinning to 2, then one, with slight medial inter-
ruption in setae; eighth tergite more weakly scle-
rotized than preceding tergite, with weak poste-
rior setae numerous laterally, continuing mesally
in single, sparse row. Ninth segment (Fig. 261) pli-
able except for slender dorsal sclerite, with nu-
merous apicolateral and ventral setae, none
longer than the cerci, the two groups separated
laterally. Cerci elongate-ovoid in lateral view,
pointed apically, fused dorsally for about 1/2
length.

Pupa (as in Figs. 193-194): Antennal bases elon-
gate, in ventral view parallel, closely adjacent,
rounded anteriorly, the apices dorsoventrally flat-
tened. Face with longitudinal impression running
along length, a slight anteromesal convexity pos-

terior to each antennal base, and without antero-
lateral pair of horizontal incisions. Frons and
clypeus slightly convex. Abdominal tergal spin-
ules all similarly small.

Larva: Third instar: Length 2.5-3.2 mm (n=10).
Body slightly dorsoventrally flattened, elongate-
ovoid, broadly rounded anteriorly, spindleform
posteriorly. Head directed ventrally, surmounted
dorsally by collar segment. Spatula (Fig. 279) with
pointed anterior tooth and long, broad shaft.
Papillae on dorsum and pleura prominently raised
above surrounding surface, without setae. Lateral
papillae 2 on each side of spatula. Six dorsal papil-
lae on first 7 abdominal segments. Body com-
pletely covered with verrucae. Terminal segment
as long as eighth, rounded. Second instar: Length
1.0-1.8 mm (n=4). Collar segment with patch of en-
larged spicules on each side. Spatula with acutely
triangular anterior tooth and longer, wider, con-
cave-sided shaft. Six dorsal papillae on first 7 ab-
dominal segments. Bases of dorsal, pleural, termi-
nal, and ventral papillae elongate, asetose.

Type material—Holotype: Third instar (right-
hand specimen of two on slide), from gall on C. to-
mentosa, Brunett Ave., Silver Spring, Maryland,
IX-12-1999, R.J. Gagné, deposited in USNM.

Etymology.—The name wviscidolium, a noun,
combines the Latin viscidus (sticky) and dolium
(jar) and refers to the resinous, barrel-like gall.

Affinities.—See under C. cilidolium.

Biological notes.—Pupae break out of the
weak cap at the gall’s apex. Emergence occurs in
April.

Collections of galls.—ARrKANsas: Osage (tex-
ana); Palestine (ovata). CoONNEcTICUT: Danbury
(ovata); Hartland (ovata); Harwinton (ovata); Litch-
field (ovata); Meriden (glabra, ovata); Phoenixville
(ovata). TLLiNois: Marshall (tomentosa); Rock Island
(ovata, tomentosa). INDIANA: New Castle (glabra).
Kentucky: Grayson Lake St. Pk, Carter Co. (ovata,
tomentosa); My Old Kentucky Home St. Pk, Nel-
son Co. (ovata). MARYLAND: Beltsville, USDA Agri-
cultural Research Center (glabra, ovata, tomentosa);
Brighton (ovata); Ridgely (glabra, ovata, tomentosa);
Silver Spring (tomentosa); Spencerville (tomentosa);
Wheaton (glabra). MAssACHUSETTs: Bolton (ovata);
Great Barrington (ovata); Magnolia (Carya sp.);
Merrimac (ovata); vic. Worcester (Carya sp.,
Thompson 1915: 89, Fig. 218). MississIPPL: nr. Ses-
sums, Oktibbeha Co. (ovata). New HAMPSHIRE:
Barrington (ovata); Seabrook (ovata). NEW JERSEY:
Columbia (ovata). New York: Herkimer (ovata).
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NortH CaroLINA: Alberta (glabra). Onio: Hocking
St. For.,, Hocking Co. (ovata); Hocking Co. (glabra,
Wells 1916: Fig. 25); St. Clairsville (fomentosa).
PENNSYLVANIA: Julian (glabra). VIRGINIA: Huntley
Meadows Pk, Fairfax Co. (tomentosa). WASHING-
TON, DC: National Arboretum (glabra). WEST VIR-
GINIA: Beech Fork St. Pk, Wayne Co. (ovata, tomen-
tosa); 6 mi NW Hedgesville (ovata, toruentosa).
Specimens of C. viscidolium examined.—CoON-
NEcTIcUT: Hartland, IX-7-2005 (1 &, pupal exu-
viae, em. [V-19-2006). Irrinois: Marshall, IX-
7-2004 (larva). MARYLAND: Beltsville, USDA
Agricultural Research Center, IX-26-1993 & VII-
1-2000 (larvae); Brighton, IX-6-2002 (2, pupa,
em. IV-2003); Silver Spring, IX-12-1999 (larvae) &
X-2003 (larvae; 2 2, pupae, em. IV-10-2004);
Wheaton, VII-3-1994 and 1X-4-1994 (larvae).
MassacHuseTTs:  Great Barrington, IX-6-2000
(larva). Omio: St. Clairsville, IX-6-2004 (larva).
WasHINGTON, DC: National Arboretum, X-
13-1997 (larvae). WEST VIRGINIA: 6 mi NW
Hedgesville, IX-19-1999 & VI1-23-2000 (larvae).

GENUS CARYADIPLOSIS GAGNE, NEW GENUS

Type-species, Caryadiplosis venicola Gagné, by present
designation.

Diagnosis.—This genus differs from other gen-
era of Cecidomyiidi by the following combination
of characters: Adult without dorsal protuberance
on occiput; costal wing vein unbroken at juncture
with Rs; gonostylus short, broad, fully setulose,
with wide tooth; protrusible ovipositor short; fe-
male ninth tergite dorsally with narrow, pig-
mented, stiff, dermal structure; cerci discrete, bi-
laterally flattened, discoid, without distal pair of
trichoid sensilla. Larva Contarinia-like, with full
complement of papillae for supertribe (Gagné
1994), terminal segment with 1 pair of corniform,
recurved papillae and three pairs with short setae.

Description.—Adult: Head: Eyes connate. Oc-
ciput without dorsal protuberance. Palpus with 3
to 4 segments. Labrum with short setae on venter.
Labella discrete, nearly hemispherical but blunt at
apex, setulose, setose. Antenna with 12 flagellom-
eres: male flagellomeres (Fig. 328) binodal, inter-
nodes and necks short, with 3 circumfila, 1 on
basal node and 2 on distal node, loops of circum-
fila subequal in length; female flagellomeres (Fig.
329) with cylindrical node and, except for last fla-

gellomere, short necks, each node with 2 horizon-
tal, appressed circumfila connected by 2 vertical
strands. Thorax: Scutum with 4 longitudinal rows
of setae. Scutellum with lateral group of setae on
each side. Pleura hairless except for anepimeron.
Wing: length 2.0-2.3 times width; C unbroken at
juncture with Rs (as in Fig. 245); Rs curved apically,
joining C near wing apex; Rs detectable only as
stump on Rs and situated closer to arculus than to
R;. Legs 0.9-1.1 length of wings; tarsal claws un-
toothed, curved beyond midlength; empodia as
long as claws; pulvilli about 1/4 length of claws.
Male abdomen (Fig. 330): First through seventh
tergites entire, rectangular, about 5 times as wide
as long; with single row of setae along posterior
margin, interrupted mesally on seventh tergite; an
extensive lateral group of setae on each side near
midlength with sparse, setiform scales intermixed,
the two lateral groups almost joining mesally, and
anterior pair of trichoid sensilla; eighth tergite
weakly sclerotized, short, 2 lateral papillae on each
side and anterior pair of trichoid sensilla the only
vestiture; sternites rectangular, about as wide as
long, second through seventh with single horizon-
tal row of setae posteriorly except seventh with
double row, a large group of setae near midlength,
and 2 closely adjacent trichoid sensilla anteriorly;
eighth sternite with several rows of setae posteri-
orly, bare anteriorly except for 2 widely separated
trichoid sensilla. Genitalia (Figs. 332-333): cerci
convex at apex, setose along posterior margin; hy-
poproct slightly longer than cerci, divided into 2
rounded, posteriorly setose lobes, with ventral se-
tulae throughout; horizontal ridge at midlength;
aedeagus broad, slightly longer than hypoproct;
gonocoxite bulbous; gonostylus short-ovoid,
evenly setose, completely setulose. Female ab-
domen (Fig. 331): First through seventh tergites as
for male, eighth tergite with complete, mostly sin-
gle row of posterior setae; sternites also as for
male, except eighth not well defined, the pair of
anterior trichoid sensilla of that sclerite widely
separated, the posterior setae scattered; ovipositor
short, protrusible, abruptly tapered beyond exten-
sion of eighth segment; ninth tergite with narrow,
pigmented sclerite, otherwise moderately covered
with short, scattered setae; cerci ovoid, covered
with dense setae but without peglike sensilla; hy-
poproct short, broad, with 2 posterior setae.

Pupa: Unknown.

Larva: Third instar (Figs. 334-337).—Cylindri-
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cal, anterior end tapered, posterior end broadly
rounded. Head directed anteriorly, apodemes
longer than head capsule. Antenna about twice as
long as wide. Spatula clove-shaped. Lateral papil-
lae on each side of midline in two triplets, two of
each group with short setae, the third slightly
larger in diameter, without seta. Dorsal and pleu-
ral papillae with minuscule setae. Terminal seg-
ment with four pairs of papillae, one pair corni-
form, recurved, one pair situated between
corniform pair with short setae, two pairs placed
laterad, with short setae. Second instar (not seen).

Etymology.—The name Caryadiplosis combines
Carya, the name of the host genus, with “diplo-
sis,” meaning “double,” with reference to the bin-
odal male flagellomeres. The suffix is commonly
used for genera of the supertribe Cecidomyiidi.

Affinities.—Caryadiplosis belongs to the super-
tribe Cecidomyiidi, chiefly because of the two dis-
tinct nodes and separate many-looped circumfila
of the male flagellomeres and the lack of setae on
the ventral papillae of the larval abdomen. It be-
longs to the tribe Cecidomyiini because the adult
has simple tarsal claws that are curved beyond
midlength and the larval terminal segment has
one pair of corniform, recurved papillae and three
setiform pairs.

The new genus shares with Caryomyia the fol-
lowing character states that appear to be synapo-
morphic: Wing unbroken at junction of R5 and
C; anepisternum without vestiture; gonostylus
ovoid and entirely covered with setulae; oviposi-
tor short-cylindrical and abruptly narrowed be-
tween eighth and ninth segments, the ninth
segment with a dorsal, elongate, stiff, dark-pig-
mented sclerite along its entire length, and cerci
lacking a distal pair of peglike sensilla.

Caryadiplosis differs from Caryomyia in the fol-
lowing ways: adult abdominal tergites have lat-
eral setae (a group separate from the posterior se-
tae) that are absent in Caryomyia; adult sternites
have the anterior pair of trichoid sensilla that are
lost in Caryomyia; larvae have six lateral papillae
on each side of the midline, in two groups of three
each, as do most Cecidomyiini, but the discrete
grouping and at least three of the papillae are lost
in Caryomyia; larval terminal papillae comprise a
pair of corniform papillae and three pairs of se-
tose papillae, as do most Cecidomyiini, but that
are all merely flat or convex and asetose in Cary-
omyia; larvae drop to the soil to pupate unlike

those of Caryomyia whose larvae pupate in the
galls.

It is fortunate that this genus was found dur-
ing this study because it serves as a bridge be-
tween Caryomyia and Contarinia and relatives. De-
spite the many striking differences between
Caryadiplosis and Caryomyia, the two genera share
the presumably synapomorphic features outlined
above. If one assumes a close affiliation between
the two genera, it appears that Caryomyia sepa-
rated from Caryadiplosis while already on hicko-
ries and that the greatly modified larvae of Cary-
omyia are a response to their passage from simple
to complex galls and from pupating in the soil to
pupating in the galls.

In the key to Nearctic genera of Cecidomyiidae
in Gagné (1981), Caryadiplosis will run to Paradiplo-
sis in the first half of couplet 146, except for the host
indication, as Paradiplosis spp. are pests of fir and
spruce. The two genera differ in the setation of the
second through seventh adult abdominal tergites:
those of Caryadiplosis have 10 or more lateral setae
on each side in one or two rows that almost meet
medially and are intermixed with setiform scales;
the tergites of Paradiplosis have only 3-5 lateral se-
tae close to the lateral margin and no scales. Differ-
ences between females are more striking: in
Caryadiplosis the ovipositor is barely longer than
the seventh tergite, while in Paradiplosis it isas long
as the rest of the abdomen. In addition, female
cerci of Paradiplosis have an apical pair of setae dif-
ferented from the remainder by their thickness
and larger socket, but cerci of Caryadiplosis have no
such differentiated cerci. Interestingly, in both gen-
era the costal wing vein is unbroken at its juncture
with Rs and the gonostylus is completely setulose,
similarities that beg the question of affinity be-
tween the two genera.

SPECIES TREATMENTS

Caryadiplosis biconvexa Gagné, new species

Description.—Gall (Figs. 33, 167-169): Com-
mon, on both Eucarya and Apocarya sections; circu-
lar swelling, ca. 3.5 mm in diameter, on lamina,
showing on both sides of leaflet; similar in color
and texture to leaf, but some mature galls may turn
black before larva escapes; wall of uniform thick-
ness, larval chamber circular, flattened, reflecting
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gall shape; full-grown larva exits gall from small
hole in center of gall on abaxial leaflet surface.

Adult (only female known): Head: Eyes about
6 facets long at vertex; facets mostly circular,
closely adjacent except slightly farther apart at
midheight of head. Frons with 5 setae per side.
Thorax: Pleura hairless except for anepimeron
with 8-10 setae. Wing length 1.9-2.0 (n=2). Fe-
male abdomen: As for C. venicola.

Pupa: Unknown.

Larva: Third instar: White at first, turning to
yellow during third instar, body cylindrical, ante-
rior end tapered, posterior end broadly rounded.
Head directed anteriorly, with apodemes longer
than head capsule. Antenna about twice as long as
wide. Spatula (Fig. 337) with anterior tooth com-
posed of two elongate, rounded lobes, and with
long posterior shaft. Integument on dorsum with-
out sculpturing, on pleura with pointed verrucae
anterior to spiracles, and on venter with horizon-
tal rows of sharp spicules anterior to sternal papil-
lae. Lateral papillae on each side of midline in two
triplets, two of each group with short seta, the
third larger and without seta. Dorsal and pleural
papillae with very short setae. Terminal segment
(Fig. 336) covered dorsally with verrucae, with
four pairs of papillae, one pair corniform, re-
curved, one pair situated between corniform pair
with tiny setae, two pairs placed laterad with
short setae and situated on short lobes.

Type material —Holotype: Larva, ex biconvex
gall on C. tomentosa, National Arboretum, Wash-
ington, DC, X-8-1991, R.J. Gagné, deposited in
USNM.

Etymology.—The name biconvexa is an adjec-
tive from the Latin with reference to the lens-
shaped gall visible on both sides of a leaflet.

Affinities.—The larval terminal segment has
dorsal verrucae in contrast with the smooth pre-
ceding segments. This is an effective character for
separating this species from C. venicola. The two
species are further separated by the terminal
papillae all being situated on lobes in C. biconvexa
and the lack of such lobes on C. venicola.

Biological notes.—Small circular galls with first
instars were found as early as May 26 in central
Maryland. On both June 5 and 9 yellow galls were
found with full grown larvae or from which larvae
had already escaped, indicating that development
is swift. Possibly this species has more than one
generation per year because galls with first instars

were found as late as Sept. 11 and second and third
instars on Sept 26, but the galls seemed not as com-
mon in late summer as in spring. Larvae exit from
the lower surface of the leaflet.

Collections of galls.— (The smallnumber of col-
lections does not reflect how common this species
is because I did not always make a note of old
galls). ALABAMA: Auburn (aquatica); Greenville (fo-
mentosa). ARKANsAs: London (cordiformis). GEOR-
GIA: Forsyth (ovata). INDIANA: Richmond (cordi-
formis). MARYLAND: Beltsville, USDA Agricultural
Research Center (glabra, tomentosa); Calverton (to-
mentosa); Clarksburg (tomentosa); College Park
(glabra); Ellicott City (cordiformis, tomentosa); Long
Beach (cordiformis); Lusby (tomentosa); Piney Grove
(ovata); Ridgely (glabra, tomentosa); Spencerville (to-
mentosa); Wheaton (glabra). MASSACHUSETTS: Peter-
sham (ovata). New York: Hyde Park (ovata); Nas-
sau (Carya sp.). NoRTH CAROLINA: Alberta (glabra).
Kannapolis (tomentosa); Providence (tomentosa).
Omio: Vinton Co. (cordiformis, Wells 1916: Fig. 33).
OkLAHOMA: Sallisaw (tomentosa). PENNSYLVANIA:
Millsboro (glabra). TENNESSEE: Dickson (tomentosa);
Jackson (tomentosa). WASHINGTON, DC: (tomentosa).
WEST VIRGINIA: Falling Waters (cordiformis).

Specimens of C. biconvexa examined.—MARyY-
LAND: Beltsville, USDA Agricultural Research Cen-
ter, VI-14 & 29-2000 & VII-12-2000 (larvae), VI-
15-2004 (2 2, em. IV-20-2005); Calverton, X-10-
2005 (larvae); Clarksburg, X-4-2005 (larvae); Elli-
cott City, IX-2-2000 (larvae). New YoRrRk: Nassau, X-
3-1907, E.P. Felt (larva). WasHINGTON, DC: Na-
tional Arboretum, X-8-1991 (larva); Walter Reed
Army Medical Center, IX-26-2005 (larvae). WEST
Vircinia: Falling Waters, VI-21-2004 (larvae).

Caryadiplosis venicola Gagné, new species

Description.—Gall (Figs. 165-166): Occasional,
on both Eucarya and Apocarya sections; an elon-
gate, hard swelling of midvein or petiole, usually
showing on both sides of leaflet, 5 mm long, 2 mm
high when single chambers, longer and broader
when several chambers are in tandem; exterior
tan to brown, rough; wall of uniform thickness;
larval chamber elongate; an exit hole eventually
develops on lower leaf surface through which the
full-grown larva falls to ground.

Adult: Head: Eyes about 6 facets long at vertex;
facets mostly circular, closely adjacent except
slightly farther apart at midheight of head. Frons
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with 3-5 setae per side. Thorax: Pleura hairless
except for anepimeron with 7-9 setae. Wing
length 2.0 mm in male (n=1); 2.3-2.5 mm in female
(n=3). Male abdomen: Segments 6-8 as in Fig. 330;
genitalia, Figs. 332-333. Female abdomen: Seg-
ments 8 to end, Fig. 331.

Pupa: Unknown.

Larva: Third instar: Orange. Spatula (Fig. 335)
with anterior end deeply divided into two elon-
gate, subtriangular lobes and with long posterior
shaft. Integument on dorsum without sculptur-
ing, on pleura with pointed verrucae anterior to
spiracles, and on venter with horizontal rows of
sharp spicules anterior to sternal papillae. Termi-
nal segment (Fig. 334) smooth on dorsum, with-
out verrucae, with four pairs of papillae, one pair
corniform, recurved, one pair situated between
corniform pair with short setae, two pairs placed
laterad, with short setae, not situated on short
lobes.

Type material —Holotype: Larva, middle of 3
specimens on slide, ex midrib swelling on C. cordi-
formis, Ridgely, Maryland, IX-23-1999, R J. Gagné,
deposited in USNM.

Etymology—The name venicola, noun from
the Latin meaning vein inhabitant, refers to the
gall site. '

Affinities—See under C. biconvexa for charac-
ters to separate larvae of that species from C.
venicola.

Biological notes.—My earliest-season sighting
of galls in central Maryland was on July 22. I no-
ticed them more commonly in Maryland and else-
where in late August and September. Larvae left
the galls on collected leaves in autumn, burrowed
into the soil, and spun cocoons. In early April the
following year, full-grown pupae found their way
to the surface of the soil and adults emerged.

Collections of galls.—ARKANsas: Beulah (to-
mentosa); Chester (texana); Osage (tomentosa);
Piney (texana). FLORIDA: Gainesville (glabra, tomen-
tosa). GeorGla: Forsyth (glabra). MARYLAND:
Beltsville, USDA Agricultural Research Center (to-
mentosa); Cabin John (cordiformis); Ellicott City (to-
mentosa); Long Beach (cordiformis); Lusby (tomen-
tosa); Ridgely (cordiformis, tomentosa). MISSOURI:
(tormentosa). NoRTH CAROLINA: Wise (tomentosa).
Onio: Yellow Springs (glabra). OkLAHOMA: Salli-
saw (tomentosa). TENNESSEE: Crossville (pallida);
Jackson (tomentosa); Mohawk (tomentosa). WEST
VIRGINIA: Falling Waters (cordiformis).

Specimens of C. wvenicola examined.—
ARKANsas: Osage, IX-9-2004 (larvae); Piney, IX-
10-2004 (larva; &, 3 2, em. IV-6/10-2005). MARY-
LAND: Cabin John, VIII-26-2004 (larvae); Ellicott
City, IX-2-2000 (larva); Long Beach, IX-15-2005
(larvae); Lusby, IX-15-2005 (larvae); Ridgely, IX-
23-1999 & IX-11-2003 (larvae). Onio: Yellow
Springs, IX-7-2004 (larvae). WEST VIRGINIA:
Falling Waters, IX-10-2005 (larvae).

GENUS CONTARINIA RONDANI

Contarinia Rondani 1860: 289. Type species, Tipula loti
De Geer, by original designation; Gagné 2004: 108
(catalog).

Contarinia is a large genus of more than 300
species, most of which are found in flower heads
or marginal leaf rolls. Very few of them are found
in complex galls. Two species are placed in Con-
tarinia here only in the broad sense because
adults, not yet known for both, are needed for
strict generic assignment. Various other genera of
Cecidomyiini, including Caryadiplosis and Har-
mandiola, have larvae generally similar to Con-
tarinia (Gagné 1989).

SPECIES TREATMENTS
Contarinia bulliformis Gagné, new species

Description.—Gall (Figs. 170-171): On pecan,
Apocarya section; a bubble-like swelling of mid-
vein or petiole, usually showing on both sides of
leaflet, about 1 cm long, 3 mm high; green,
smooth; wall of uniform thickness, larval cham-
ber of same shape as gall, containing one to sev-
eral larvae.

Adult and pupa: Unknown.

Larva: Third instar: Yellow, body cylindrical,
anterior end tapered, posterior end tapering but
truncate at end. Head directed anteriorly,
apodemes as long as head capsule. Antenna about
twice as long as wide. Spatula (Fig. 342) with ante-
rior teeth pointed, their bases bulging slightly at
lateral angles and with long posterior shaft. In-
tegument on dorsum without sculpturing but
with horizontal rows of verrucae anterior to dor-
sal papillae, on pleura with pointed verrucae an-
terior to spiracles, and on venter with horizontal
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rows of sharp spicules anterior to sternal papillae.
Lateral papillae on each side of midline in two
triplets, two of each group with short seta, the
third of slightly larger diameter and without seta.
Dorsal and pleural papillae with setae no longer
than wide. Terminal segment (Fig. 341) mostly
covered dorsally with pointed verrucae, with four
pairs of papillae all situated at the end of cylindri-
cal lobes, one pair large, corniform, recurved dor-
sally, the pair situated between corniform pair
with well-developed setae 3 times as long as
wide, one lateral pair with setae 4 times as long as
wide, the remaining lateral pair with minute setae
no longer than wide. Second instar: (not seen).

Type material—Holotype: Larva, ex bubble
swelling on leaf vein of C. illinoiensis, Green-
sleeves Orchard, Caddo Parish, Louisiana, V-
5-1982, Hall & Stoetzel, deposited in USNM.

Etymology—The name bulliformis, an adjec-
tive from the Latin meaning bubble-shaped, refers
to the gall form.

Affinities.—This species does not appear for
now to fit in Caryadiplosis because papillae of the
terminal segment are all situated on cylindrical
lobes and four of the papillae have fairly long se-
tae. In Caryadiplosis the terminal setae are minute
and the subtending lobes are small or nonexistent.
In addition, the spatula lobes of C. bulliformis are
pointed rather than rounded. This is one of only
two species of Contarinia (sensu lato) taken from
hickories. It differs from more typical Contarinia
spp. by the distinct lobes subtending all of the ter-
minal papillae.

Biological notes.—This species was found by
Manya B. Stoetzel in the course of her field work
on Phylloxera on pecan. Nothing further is defi-
nitely known of the biology of this species, but the
full-grown larvae probably escape the galls to
drop to the soil.

Collections of galls and specimens of C. bulli-
formis examined.—Loursiana: Greensleeves Or-
chard, Caddo Parish, V-5-1982, Hall & Stoetzel, 4
larvae (including holotype).

Contarinia cucumata Gagné, new species

Description.—Gall (Figs. 29, 172-174): Infre-
quent, on Eucarya and Apocarya sections; on lower
leaf surface, adjacent to vein; 3.6-5.0 mm in
length, constricted at point of attachment to leaf,
cylindrical and decumbent beyond, convex api-

cally, not dehiscent; surface rough, green becom-
ing yellow, then brown, with many scattered,
long, fine, white hairs not obscuring surface; base
initially crimped, opening to upper surface of leaf
when mature; wall thin, at first soft, later brittle,
larval chamber rough.

Adult and pupa: Unknown.

Larva: Third instar: White, body cylindrical,
anterior end tapered, posterior end broadly
rounded. Head directed anteriorly, with apo-
demes longer than head capsule. Antenna about
twice as long as wide. Spatula (Fig. 339-340) with
anterior end divided into two triangular lobes
(Fig. 339) that become rounded (Fig. 340) with use,
and long posterior shaft. Integument on most of
dorsum without sculpturing, on pleura with
pointed verrucae anterior to spiracles, and on ven-
ter with horizontal rows of sharp spicules anterior
to sternal papillae. Lateral papillae on each side of
midline in two triplets, two in each triplet with
short seta, the third slightly larger in diameter and
without seta. Dorsal and pleural papillae with
very short setae. Terminal segment (Fig. 338) cov-
ered dorsally with pointed verrucae, with four
pairs of papillae, one pair corniform, recurved, one
pair situated between corniform pair with tiny se-
tae, two pairs placed laterad, situated on short
lobes, with tiny setae. Second instar: (not seen).

Type material —Holotype: Third instar (middle
of 3 specimens on slide), ex leaf gall, C. tomentosa,
Clarksburg, Maryland, V-26-2004, R.J. Gagné, de-
posited in USNM.

Etymology.—The name cucumata, an adjective,
is a shortened version of the Latin cucumerata,
meaning cucumber-like, with reference to the
gall’s general resemblance to a cucumber.

Affinities.—Larvae of Caryadiplosis venicola,
also on hickory, are generally similar to this
species, but young third instars of C. venicola have
rounded spatula teeth while those of C. cucumata
have pointed teeth. Contarinia cucumata is further
distinguished by the complex gall it causes; most
Contarinia spp. make no gall or simple ones, such
as leaf rolls.

Biological notes.—This species shows wear of
its spatula while still in the gall. Figs. 339-340
show the spatula of a newly molted third instar
and an older one. The spatula of the newly molted
larva is not yet entirely hardened or pigmented. In
central Md, galls were first noticed on May 23
when still only bubble-like and containing first in-
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stars. Galls were greenish white to light green,
somewhat sticky, and covered with close, long
white hairs. In subsequent days these hairs be-
came farther apart as the gall quickly elongated
along the leaf axis and became darker green. Lar-
vae developed quickly and began to leave the
galls by June 9 through the newly opened exit
aperture on the upper side of the leaf. Mature lar-
vae are white and active.

Collections of galls.—ALABAMA: Auburn (ovata,
tomentosa); Oak Mt. St. Pk, Shelby Co. (tomentosa).
FrLoriDA: Gainesville (tomentosa). GEORGIA: 8 km E
Fort Valley (pallida). Lizella (tomentosa). KENTUCKY:
Brownsville (tomentosa). MaRYLAND: Beltsville,
USDA Agricultural Research Center (tomentosa);
Brighton (tomentosa); Clarksburg (tomentosa);
Gaithersburg (tomentosa); Lusby (tomentosa);
Ridgely (cordiformis); Wheaton (tomentosa). Mis-
sissipPl: 7 mi E Starkville (tomentosa). MISSOURL:
Cadet (tomentosa, C.V. Riley). NEw York: Albany
(Carya sp.). Onio: Hocking Co. (glabra, Wells 1915:
Fig. 29). TENNESSEE: Dickson (tomentosa). VIRGINIA:
Rt. 81, mi. 13.9, Washington Co. (ovata). WEsT VIr-
GINIA: Beech Fork St. Pk, Wayne Co. (tomentosa)

Specimens of C. cucumata examined.—MARY-
LAND: Clarksburg, V-23-2000, V-26-2004 & VI-
9-2004 (larvae). Missourr: Cadet, VI-8-1890, B.D.
Walsh (larva). West VIrRGINIA: Beech Fork St. Pk,
Wayne Co., VII-18-1988 (larva).

GENUS GLIASPILOTA GAGNE, NEW GENUS

Type-species, Cecidomyia glutinosa Osten Sacken, by
present designation.

Diagnosis.—This genus belongs to the ce-
cidomyiine supertribe Lasiopteridi because of the
presence of setae on the ventral papillae of the lar-
val eighth tergum. This genus is unique for the
dissimilar tarsal claws, which may or may not
have teeth, regardless of the leg they are on. The
third instar is strongly modified for life in a liquid
medium and is unique among Lasiopteridi for its
dorsal abdominal lobes and the long setae of the
dorsal and pleural papillae.

Description.—Adult (only female known):
Head: Eyes connate. Occiput without dorsal pro-
tuberance. Frons with setae. Labrum without se-
tae. Labellum separate, hemispherical, setose, and
covered with setulae. Palpus 4-segmented. An-

tenna: scape short-spheroid, with single horizon-
tal row of setae on venter; pedicel short-spheroid,
with single horizontal row of setae near base on
venter, and scattered distal setae laterally and dor-
sally; with 10 flagellomeres (Figs. 343-344): mostly
short-pyriform, setose mainly ventrally, ringed
with 2 appressed circumfila connected by two lon-
gitudinal bands. Thorax: Scutum with 4 longitudi-
nal rows of setae mixed with scales. Scutellum
with lateral group of setae mixed with scales on
each side. Anepimeron setose on dorsal angle,
anepisternum setose, pleura otherwise bare. Wing
with Rs thick, slightly curved anteriorly to join C
before wing apex, C broken at juncture with Rs, r-
m not apparent. Legs thickly covered with scales;
tarsal claws (Fig. 345) rounded beyond midlength,
toothed or untoothed; empodia as long as claws;
pulvilli nearly half length of claws. Abdomen
(Figs. 346-347): First through seventh tergites rec-
tangular, each with pair of anterior trichoid sen-
silla, single, sparse row of posterior setae, and cov-
ered with scattered scales, these sparse on seventh
tergite; eighth tergite triangular or trapezoid, with
anterior pair of trichoid sensilla and scattered
short setae posteriorly and laterally beyond sclero-
tized portion; eighth segment ringed posteriorly
by single row of short setae. Second through sev-
enth sternites rectangular, with anterior pair of tri-
choid sensilla, single row posterior setae except
seventh sternite with single row of setae at mi-
dlength and scattered scales elsewhere. Ovipositor
(Fig. 346) short, the protrusible half no longer than
twice length of seventh tergite and with setae pres-
ent laterally and ventrally; cerci (Fig. 337) fused
into single lobe, with 8 peglike setae apically and
scattered setae elsewhere; hypoproct long, narrow,
with 2 posterior setae.

Pupa: Unknown.

Larva: Third instar (Figs. 232-234, 349-350).—
Body depressed-cylindrical, ends tapering. Head
directed anteriorly, with short apodemes. An-
tenna less than twice as long as wide. Spatula evi-
dent only as short, triangular sclerite. Dorsal
papillae 6 on each segment, with long setae, those
of first thoracic and eighth abdominal segments
set on slightly raised papillae, those of remaining
segments set at ends of long lobes: the inner pair
on separate triangular lobes, the outer pairs each
on a single, broad, apically bifid lobe. Pleural
papillae with long setae, as long as dorsals, set on
slightly raised lobes. Sternal papillae without se-
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tae. Lateral papillae very small, in two sets on
each side of midline, an outer group of 3 papillae,
each with seta, two of them smaller than the third,
and an inner singlet with short seta. Ventral papil-
lae each with short seta. Terminal segment with
eight papillae, each with seta somewhat shorter
than dorsals, one pair shorter than remaining
three. Second instar (Fig. 348): Body cylindrical.
Spiracles raised on prominences. Papillae with se-
tae as for third instar but setae not appreciably
longer than papillar bases and none with lobes.

Etymology.—The name Gliaspilota is coined
from the Greek glia (= glue) and spilos (= spot),
with reference to the sticky leaf spot formed by
the only included species. The name is feminine.

Affinities.—The new genus belongs to the ce-
cidomyiine supertribe Lasiopteridi because of the
presence of setae on the ventral papillae of the lar-
val eighth tergum. The adult female (the male is
unknown) is superficially similar to Dasineura ex-
cept for its very short ovipositor and undivided
eighth tergite. Most Dasineura spp. have a long
ovipositor and a longitudinally divided eighth ter-
gite. The female of one species, Dasineura thois Co-
quillett, only tentatively assigned to Dasineura,
also has a short ovipositor and the eighth tergum
shaped as in Gliaspilota, but differs from G. gluti-
nosa in having separate cerci. Fused cerci and sepa-
rate cerci do not necessarily preclude these two
species from belonging in the same genus, inas-
much as Oligotrophus (sensu stricto) includes a pair
of closely related species, one with fused cerci, the
other separate (Sylvén & Tastas-Duque 1993), but
the larvae of G. glutinosa and C. rhois are too differ-
ent to consider as close relatives. Third instars of
G. glutinosa are unique among Lasiopteridi for
their dorsal abdominal lobes and the long setae of
the dorsal and pleural papillae. These are charac-
ters evidently derived for life in resinous liquid
and are analogous to the dorsal lobes seen in some
species of Cecidomyia that live immersed in pine
resin but belong to the supertribe Cecidomyiidi.
The tarsal claws of G. glutinosa are unique among
Cecidomyiinae in that the presence of teeth on
the tarsal claws follows no rules: the fore, mid,
and hind claws may be toothed or not, and both
states may be present on separate claws of the
same acropod.

Larvae of another genus of Lasiopteridi, Ac-
ericecis, also live in plant exudate on open galls of
leaves of Acer spp. (Gagné 1983, Harris 2004), but

that genus shows no close connection to Gliaspi-
lota. The wings of Acericecis are very different: its
R5 vein is narrow, curved posteriorly on its distal
half to join the costa at the wing apex, and no
break is present at the junction of R5 and the costa.
The female cerci of Acericecis are discrete, those of
Gliaspilota fused.

Gliaspilota glutinosa (Osten Sacken), new
combination

Cecidomyia glutinosa Osten Sacken 1862: 193; Felt 1909:
115 (Caryomyia); Gagné 1989: 211 (Cecidomyia); Gag-
né 2004: 277, as unplaced species of Cecidomyiinae.

Description.—Gall (Figs. 175-177): Occasional
on both Eucarya and Apocarya sections, single or
several on the underside of a leaflet; a discolored,
mustard-yellow, irrregularly ovate spot on the
leaf lamina, 5-8 mm in diameter; presence appar-
ent from top of leaf only by discoloration, but on
bottom of leaf covered with a colorless mucilagi-
nous substance.

Adult (female only): Head: Eye bridge about 5
facets long; facets circular, closely adjacent except
slightly farther apart at midheight of head. An-
tenna with 10 flagellomeres, on one specimen the
tenth nearly divided into two separate flagellom-
eres; third flagellomere as in Figs. 343-344. Tho-
rax: Wing length 1.4-1.5 mm (n=3). Tarsal claws
(Figs. 345) toothed or untoothed, sometimes one
toothed and the other untoothed on same acropod.
Abdomen: Sixth segment to cerci, Figs. 346-347.

Pupa: Unknown.

Larva: Third instar (Figs. 232-234, 349-350).—
Yellow to orange. Spatula barely evident, only
apical tooth showing, triangular. Dorsal papillae
situated on long, flat lobes. Terminal segments as
in Figs. Second instar (Fig. 348): Dorsal papillae
not situated on lobes. Eighth and terminal abdom-
inal segments as in Fig. 350.

Etymology.—The name glutinosa is an adjec-
tive from the Latin meaning sticky, with reference
to the resinous substrate in which the larva lives.

Type material.—Syntypes: Three leaf spots char-
acteristic of G. glutinosa damage, on leaflet frag-
ments of Carya sp., Washington, DC, Osten Sacken,
deposited in USNM; larva(e), same data, lost.

Biological notes.—Usually one, up to three
free-living larvae can be seen in the liquid on each
spot on the lower surface of leaflets. After full-
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grown larvae drop to the ground, the tissue under
the mucilage dries, and the leaf is left with an ir-
regular, brown spot. In northeastern United States
fresh galls can be found as early as mid-April.
Larvae have all dropped to the soil by mid-June.
In Florida I found fresh galls in September, so it is
possible this species has more than one generation
per year there.

Collections of galls.—(This species is much
more common than apparent from the short list of
collections; I did not always note every time I saw
the characteristic damage, which, by mid-fune ex-
cept in Florida, the larvae have already vacated).
ARKANSAS: Palestine (ovata). FLoriDA: Gainesville
(tomentosa). MARYLAND: Beltsville, USDA Agricul-
tural Research Center (glabra, tomentosa); Brighton
(tomentosa); Calverton (tomentosa); Gaithersburg
(tomentosa); Clarksburg (tomentosa). MASsACHU-
seTTs: Great Barrington (cordiformis, ovata). Mis-
sourL: Cadet (Carya sp.). NEw York: Albany (Carya
sp.), New York (Carya sp.). Texas: Browntown
(illinoiensis). WASHINGTON, DC: unspecified (Carya
sp.). WEST VIRGINIA: Falling Waters (cordiformis); 6
mi NW Hedgesville (ovata).

Specimens of C. glutinosa examined.—FLORIDA:
Gainesville, IX-21-2000 (larva). MARYLAND: Belts-
ville, USDA Agricultural Research Center, V-
30-1993 (larvae), V-22-1994 (larvae), V-28-1994
(larvae; 3 2, em. IV-1995). Missourr: Cadet, VI-
18-1883, B.D. Walsh (larva). New York: Albany,
VI-1912, E.P. Felt (larva); New York, VI-20-1907,
E.P. Felt (larva). Texas: Browntown, V-13-1982,
M.B. Stoetzel (larva). WEST VIrGINIA: Falling Wa-
ters, VI-21-2004 (larvae); 6 mi NW Hedgesville,
VII-26-2000 (larvae).

GENUS HARMANDIOLA KIEFFER

Harmandia Kieffer 1896: 5. Type species, Cecidomyia
tremulae Winnertz, by original designation. Preocc.
Rochebrune 1882.

Harmandiola Skuhrava 1997: 166, new name for Harman-
dia Kieffer; Gagné 2004: 163 (catalog).

Inclusion of Cecidomyia nucicola Osten Sacken
enlarges the scope of this genus that heretofore
comprised some gall-formers of poplars and
chestnuts (Gagné & Payne 1992). In the key to
Nearctic genera of Cecidomyiidae in Gagné
(1981), Harmandiola runs to the first half of couplet

103 because the species known up to 1981 had
toothed tarsal claws. Now that some species in the
genus are known to have untoothed claws, the
genus will also run to the first half of couplet 146
with Paradiplosis, except for the host indication.
Wings of Harmandiola and Paradiplosis are differ-
ent: the costal wing vein is broken at its junction
with Rs in Harmandiola but not in Paradiplosis.

Harmandiola nucicola (Osten Sacken),
new combination

Cecidomyia caryae nucicola Osten Sacken 1870: 53, in-
valid polynomial; caryaenicicola Jarvis 1909: 84 (Ce-
cidomyia).

Cecidomyia nucicola Osten Sacken 1878: 6; Felt 1918: 49
(Caryomyia); Gagné 1973: 868 (Contarinia).

Description.—Gall (Figs. 178-180): Rare, so far
known only from Eucarya section; a single-cham-
bered blister of the nut husk, up to 5 mm wide and
4 mm high, with same color and texture as husk;
larval chamber ovoid, each with a single larva.

Adult (male only): Head: Eyes connate, about 6
facets long at vertex; facets mostly circular. closely
adjacent except slightly farther apart at midheight
of head. Occiput without dorsal protuberance. An-
tenna: scape cylindrical, shorter than wide, with 4
long, apicodorsal setae and 2 mesobasal trichoid
setae; pedicel short-spherical, partially ringed
with long setae ventrally and laterally; with 12 fla-
gellomeres, the twelfth with short elongation to
distal node; flagellomeres (Fig. 357) foreshortened,
binodal but internodes and necks short, with 3 cir-
cumfila, 1 on basal node and 2 on distal node,
loops of circumfila subequal in length, short, not
attaining bases of next distal circumfilum, setulae
on nodes sparse. Frons with 34 setae per side.
Labrum with short setae on venter. Labellum sepa-
rate, nearly hemispherical but blunt at apex, setu-
lose, setose. Palpus 4-segmented. Thorax: Scutum
with 4 longitudinal rows of setae. Scutellum with
lateral group of setae on each side. Pleura hairless
except for anepimeron with 9-10 setae. Wing 2.1
mm long; C broken at juncture with Rs; Rs curved
apically, joining C posterior to wing apex; Rs de-
tectable only as bump on Rs, about equidistant be-
tween arculus and R;. Legs about 1.5 times as long
as wings; tarsal claws (Fig. 36) untoothed, curved
beyond midlength; empodia as long as claws; pul-
villi about 1/3 length of claws. Male abdomen:
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First through seventh tergites entire, rectangular,
about 5 times as wide as long; with 1 row of setae
along posterior margin, another horizontal row on
each side near midlength, with anterior pair of tri-
choid sensilla, and elsewhere covered with scales,
the sixth and seventh tergites each with fewer
scales and the seventh tergite with only 2 lateral se-
tae; eighth tergite weakly sclerotized, short, ante-
rior pair of trichoid sensilla the only vestiture. Ster-
nites rectangular, ‘about as wide as long, second
through seventh with 1 or 2 horizontal rows of se-
tae posteriorly, 3 groups of setae near midlength,
these merging on seventh sternite, and 2 closely
adjacent trichoid sensilla anteriorly; eighth stern-
ite with several rows of setae posteriorly, bare an-
teriorly except for 2 widely separated trichoid sen-
silla. Genitalia (Figs. 352-355): cerci large, broad
for greatest length, each abruptly narrowed near
apex to evenly rounded lobe, the lobe setose pe-
ripherally and ventrolaterally; hypoproct slightly
longer than cerci, linear, completely setulose, the
apex bilobed with several apical and ventroapical
setae, sides at midlength slightly ventrally curved,
with bulbous ventral prominence before mi-
dlength; aedeagus elongate-linear, slightly longer
than hypoproct; gonocoxite elongate-cylindrical;
gonostylus long, evenly setose, the setae longer at
base, setulose on basal third, carinate beyond.

Pupa: Unknown.

Larva: Third instar: Body cylindrical, anterior
end tapered, posterior end broad. Head directed
anteriorly, with apodemes longer than head cap-
sule. Antenna about twice as long as wide. Spat-
ula (Fig. 357) with anterior end deeply divided
into two roughly equilateral triangular lobes, the
lateral sides expanded and weakly erose, and
with long posterior shaft. Integument on dorsum
without sculpturing, on pleura with pointed ver-
rucae anterior to spiracles, and on venter with
horizontal rows of sharp spicules anterior to ster-
nal papillae. Lateral papillae on each side of mid-
line in two triplets, 2 of each group with short
seta, the third of slightly larger diameter, without
seta. Dorsal and pleural papillae with very short
setae. Terminal segment (Fig. 356) mostly covered
dorsally with pointed verrucae, with four pairs of
papillae, one pair corniform, recurved, one pair
situated between recurved pair short-corniform
and situated on lobes, two pairs placed laterad, on
lobes, with setae short, no longer than wide. Sec-
ond instar: (not seen).

Type material —Syntypes: Galls on nut husk,
from C. ovata, Rhinebeck, NY, VIII-9-1869, Osten
Sacken, in USNM; larva(e), same data as galls, lost.

Etymology—The name nucicola is a Latin
noun meaning nut inhabitant.

Affinities.—This species is tentatively placed in
Harmandiola because its elongate hypoproct has a
definite ventral projection near midlength and its
aedeagus is long, parallel-sided, and blunt-tipped.
Originally in Cecidomyia (Osten Sacken 1870), this
species was later placed in Contarinia based on lar-
val characters (Gagné 1973). The male, reared sub-
sequently, does not fit in Contarinia because of its
genitalia and the presence of three circumfilar
loops on each flagellomere. The male differs from
other species in Harmandiola by the regular- in-
stead of irregular-length circumfila loops of the
male flagellomeres. Other known congeners have
the middle circumfila shorter than the remaining
two. Until now, Harmandiola contained 13 species
(Gagné 2004); the 11 species with known hosts
form galls on poplars and chestnuts (Gagné &
Payne 1992). Larvae of this genus could pass for
many other genera of Cecidomyiini, including
Contarinia and Macrodiplosis, because of the
makeup of the papillae of the terminal segment,
particularly the large, corniform, recurved pair.

Biological notes.—The full-grown larva cuts a
straight, cylindrical exit passage to the exterior of
the nut husk and falls to the ground where it over-
winters.

Collections of galls.—GEORGIA: Macon (glabra).
MARYLAND: Silver Spring (tomentosa). NEW YORK:
New York (ovata); Rhinebeck (ovata). ONTARIO: Vic.
Guelph (Jarvis 1909, ovata).

Specimens of C. nucicola examined.—GEORGIA:
Macon, VI-2-1986, D. Ring (larvae). MARYLAND:
Silver Spring, VII-2-1985, (larvae), VII-3-1992 (3,
em. V-1993). New York: New York, I-23-1884, E.B.
Southwick (larva); Rhinebeck, VIII-9-1869, C. Os-
ten Sacken (larva, excised from syntype gall).

GENUS PARALLELODIPLOSIS RUBSAAMEN

Parallelodiplosis Riibsaamen 1910: 297. Type species,
Diplosis galliperda Low, monotypy; Gagné 2004: 217
(catalog).

This genus of 22 species is widely distributed
but mainly Holarctic and includes inquilines in
galls of insects from various orders (Gagné 2004).
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Parallelodiplosis caryae (Felt)

Cecidomyia caryae Felt 1907: 45; Felt 1908: 411 (Clinodiplo-
sis); Felt 1921: 168 (Parallelodiplosis).

Description.—Adult: Head: Eyes connate,
11-12 facets long at vertex; facets hexagonoid, all
closely adjacent. Occiput with dorsal protuber-
ance with 2 apical setae. Frons with 6-10 setae. La-
bellum ellipsoid, pointed apically, with several lat-
eral setae. Palpus 4-segmented, with prominent
palpiger. Male antennal flagellomeres binodal,
distal node of each constricted at basal third; dis-
talmost flagellomere with elongate, constricted
terminus; 1 circumfilum present on basal node of
each flagellomere, 2 on distal; loops of circumfila
subequal in length, long, but not quite reaching
next distal circumfilum. Female flagellomeres suc-
cessively shorter from base to apex of antenna, the
6 first flagellomeres constricted and elongated be-
fween basal setae and basal band of circumfilum,
remaining 6 flagellomeres evenly cylindrical, the
last with elongate, constricted terminus; each fla-
gellomere surrounded by two appressed circum-
fila connected by two longitudinal bands. Thorax:
Wing unmarked, 2.3 to 2.9 mm long, Rs strongly
curved toward apex, joining C posterior to wing
apex. Tarsal claws (Fig. 360) untoothed, bent be-
yond midlength; empodia reaching only about
half distance to bend in claws. Male abdomen:
Third through sixth tergites horizontally divided
laterad between posterior and lateral setae, with
anterior pair of trichoid sensilla, posterior setae
continuous across sclerite. Seventh tergite similar
in shape, but some specimens lack lateral setae and
posterior row of setae discontinuous mesally;
eighth tergite weakly pigmented, the only vesti-
ture the anterior pair of trichoid sensilla. First
through eighth sternites pigmented only on poste-
rior two-thirds, anterior pair of papillae situated
on basal, membranous third, setae present along
posterior margin and covering midlength of scle-
rite. Genitalia (Figs. 361): cerci with posterior mar-
gin straight but slightly longer on lateral than
mesal angle, with setae along posterior margin;
hypoproct much longer than cerci, parallel-sided,
nearly as wide as aedeagus, with 4-6 setae on pos-
terior margin, and covered with long setulae on
both dorsum and venter; aedeagus elongate,
longer and slightly wider than hypoproct, distal
margin convex; gonocoxite elongate-cylindrical,

splayed; gonostylus elongate-cylindrical, with se-
tulae near base and covered beyond with minute
carinae and widely scattered short setae. Female
abdomen: First through sixth tergites as for male;
seventh tergite undivided, longer than sixth;
eighth tergite unpigmented with anterior pair of
trichoid sensilla and posterior row of weak setae.
First through sixth sternites as in male; seventh
sternite fully pigmented, narrower and longer
than sixth; eighth sternite unpigmented, with an-
terior pair of trichoid sensilla and scattered, short
setae posteriorly. Ovipositor (Fig. 362) slightly
protrusible, venter but not dorsum of ninth seg-
ment with setae, cerci elongate-ovoid, with pair of
apical peglike setae and scattered setae elsewhere;
hypoproct short, narrow, with 2 short, posterior
setae.

Pupa: Head: Antennal base rounded apically,
not conspicuously projecting anteriorly; cervical
sclerite with two elongate setae; face without ven-
tral projections, with 2 pairs of long-setose papil-
lae, one on frons, one on labrum. Prothoracic spir-
acle elongate, pointed apically. Abdomen evenly
covered with uniformly small, pointed spicules,
none enlarged and spiniform.

Larva: Third instar (Fig. 48): Length 2.5-2.9
mm. Orange. Integument covered with mostly
pointed verrucae. Antenna less than twice as long
as wide. Spatula (Fig. 359) elongate, parallel-
sided, with 2 rounded anterior teeth. Lateral tho-
racic papillae in 2 groups of 3 on each side of cen-
tral line, 2 papillae in each group with tiny seta,
the third without. Dorsal and pleural papillae
with elongate setae. Terminal segment (Fig. 358)
with 8 papillae as follows: 1 pair large- corniform,
anteriorly recurved, pigmented; 1 pair with long
setae, as long as dorsal setae of previous segment;
2 pairs with very short setae not surpassing width
of socket but setae of outer pair slightly the larger.
Second instar (not seen).

Type material. —Holotype: Male, taken on hick-
ory, Albany, New York, VI-19-1906, Felt #331, de-
posited in New York State Museum, Albany.

Remarks.—The first published mention of this
species was by Osten Sacken (1862). He wrote in
his discussion under C. holotricha that he had
found in some galls a pale orange larva with the
anterior of the spatula ending in two triangular
points. Larvae of Caryomyia species are white, so
the orange color would describe a Parallelodiplosis
larva (Fig. 48), and the forked spatula would pre-
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clude it from belonging to Lestodiplosis. Felt (1907)
based his initial description on a male caught on
hickory, and his subsequent, fuller description
(Felt 1921) on that male and also of a female
caught at the same time as the male. He later ob-
tained adults reared by a colleague from Cary-
omyia inanis galls (Felt 1908, 1921) and eventually
succeeded in rearing some from at least Caryormyia
aggregata galls (Felt 1921). The species has to date
been associated with galls of ten species of Cary-
omyia. The larva and pupa are described here for
the first time and the adults redescribed in full.

Affinities.—Of the described North American
species in this genus, only one other, Parallelodiplo-
sis acernea (Felt), has tarsal claws with a similar
slight curve beyond midlength. Both species have
generally similar male genitalia, but the hy-
poproct of P. acernea is definitely narrower with
relation to the aedeagus than is that of P. caryae.
The basal flagellomeres of the female antenna are
regularly cylindrical in P. acernea rather than
greatly constricted as in P. caryae. Larvae of the
two species appear identical.

Interestingly, P. acernea is also an inquiline but
in galls of Pachypsylla spp. (Hemiptera: Psyllidae)
and possibly also Celticecis sp. nr. spiniformis (Ce-
cidomyiidae) on hackberry, Celtis occidentalis L.
(Moser 1965). First instars of P. acernea evidently
bore into galls and enter cavities occupied by
psyllid nymphs; nymphs of the psyllid always die
after larvae of P. acernea reach them, possibly be-
cause of competition for food (Moser 1965).

Biological notes.—Parallelodiplosis caryae has
now been found inside or reared from galls of 10
species of Caryomyia (see list of collections below).
The very active, orange larvae can occasionally be
seen in September and October inside Caryomyia
galls (Fig. 48). On two occasions, once in Mary-
land, once in Massachusetts, I found third instars
crawling on a leaf in the vicinity of C. holotricha
galls. It is possible they had recently exited galls
and were on their way to drop to the soil, al-
though leaving the galls does not appear neces-
sary because on several occasions I reared adults

in spring from Caryomyia galls kept through win-
ter. When P. caryae larvae are found inside galls,
the Caryomyia larvae are missing or dead and the
surface of the larval chamber appears to be
scraped, the chamber littered with the resulting
particles. Access into the galls is evidently
through a hole at the base or side of a gall, butI do
not know precisely what makes the hole; it might
have been caused by rot beneath a gall in which
the gallmaker was already dead or possibly by
some boring insect. A gall of C. viscidolium found
in Piney, AR, had a small circular hole in its side.
In another case, a predaceous Lestodiplosis larva
also had presumably entered through a hole at the
base of a gall of C. tuberidolium and was feeding
on the P. caryae larva (Fig. 48).

Collections of galls and specimens of P. caryae
examined.—ARKANsAs: Beulah (tomerntosa), in gall
of C. tuberidolium, IX-10-2004, larva; Chester (tex-
ana), in gall of C. holotricha, IX-9-2004, larva; Piney
(texana), in gall of C. hirtiglobus, X-10-2004, larva.
Groralia: Forsyth (ovata), in galls of C. holotricha,
IX-22-2000, larvae. MARYLAND: Beltsville, USDA
Agricultural Research Center (tomentosa), VIII-
22-2000, larvae on leaf among galls of C. holotricha,
and found in and reared from galls of C. sanguino-
lenta and C. caryaecola, X-2002, ¢, em. IV-2003;
Clarksburg (tomentosa), in gall of C. tuberidolium
(Fig. 48); Ellicott City (tomentosa), in gall of C. pur-
purea, IX-2-2000, larvae; Ridgely (cordiformis), in
galls of C. tubicola, X-2-2000, 8, ?, pupae, em. IV-
2001; and (tomentosa) in galls of C. purpurea, X-
2-2000, larva. MassacCHUSETTS: Petersham (ovata),
on leaf among galls of C. holotricha, IX-6-2000, lar-
vae; Worcester (Carya sp.) ex galls of C. inanis, M.T.
Thompson, 2 3, pupae. NEw York: Albany (Carya
sp.), VI-19-1906, E.P. Felt, 3 (holotype), ?; Nassau
(Caryasp.) ex galls of C. holotricha, VII-29-1906, E.P.
Felt, larva; New York City (Carya sp.), ex galls of C.
aggregata (reported as C. persicoides in Felt 1921:
169), E.P. Felt, 2 ?. Texas: New Waverly (tonzen-
tosa), ex galls of C. leviglobus, X-6-2001, 2 &, em.
IX-2002.
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KEY TO HICKORY GALLS CAUSED BY CECIDOMYIIDAE

Caryomyia galls are best keyed still attached to their leaflets because their position on the lamina or
leaf and any surrounding leaf exfoliation are useful characters. Some galls may need to be cut open in
order to see their internal structure. For this key as well as in the illustrations, Caryomyia galls are ori-
ented apex upwards without regard to which leaf surface they occur on.

Phylloxerids (Hemiptera: Phylloxeridae: Phylloxera) and eriophyids (Acarina: Eriophyidae) also
form galls on hickories but their galls are distinct from those made by gall midges. Phylloxera galls
(Figs. 181-182) contain aphidlike insects, often in large numbers. Mite galls (Figs. 1, 1a, 2) have no
broadly open chamber but are instead made up of a series of tight wrinkles that enfold the many mi-
nuscule mites. Closed cecidomyiid galls on hickory will have one or more ovoid chambers, each con-
taining a legless larva with a very small but definite head capsule.

L
2(1).
3(2).
4(3).
5(4).
6(2).
7(6).
8(7).
9@8).

10(8).

11(10).

12(6).

13(12).

14(13).

15(13).
16(15).

17(16).

18(17).

19(18).

Sticky leaf spot with exposed larva (Figs. 175-177) ......... ... ... ... .. ... ... Gliaspilota glutinosa
Simple or complex leaf or nut husk gall with enclosed larva .................. .. .. .. .. 2
Gall a simple swelling of petiole, leaflet, or nut husk (Figs. 165-171,178-180) ....................... 3
Gall complex, on leaflet (Figs. 5-32,36-164) ... ..ottt i 6
Hemispherical swelling of nut husk (Figs. 178-180) ............................ Harmandiola nucicola
Swelling of petiole or leaflet (Figs. 165-171) .. ... ... ... i i 4
Circular, biconvex swelling of lamina (Figs. 33, 167-169) ...................... Caryadiplosis biconvexa
Swelling of petiole or leaf vein (Figs. 165-166, 170-171) ......... ... .. .. it 5
Hard, elongate swelling of petiole or leaf vein (Figs. 165-166) .................... Caryadiplosis venicola
Soft, bubblelike swelling of lamina, known only from pecan (Figs. 170-171) ....... Contarinia bulliformis
Recumbent, main axis parallel or nearly parallel to leaflet (Figs. 88-97,172-173) ..................... 7
Perpendicular to leaflet or only slightly leaning (Figs. 36,145,147) . .................. ... .. ....... 12
Apex convex; exit apparent on opposite leaf surface; indehiscent (Figs. 29,172-173) . . . Contarinia cucumata
Apex pointed; without apparent exit hole on opposite leaf surface; dehiscent (Figs. 88-97) ........... 8
Abruptly narrowed before apex (Figs. 88-91) .. ... it 9
Gradually narrowed from base to apex (Figs. 92-97 ........ ... .. ... ... ... i 10
Surface rough, with sparse hair (Figs. 9a,88-89) ................... ... ... ... ... Caryomyia eumaris
Surface smooth, hairless (Figs. 9,90-91) ........... .. ..ot Caryomyia recurvata
Hairless; base not bulbous, flattened against leaf surface (Figs. 96-97) ................ Caryomyia supina
Hairy; base bulbous (Figs. 92-95) .. ... ... . . . . 11
Hair long, crinkly (Figs. 92-93); onbitternut ............... ... .. .............. Caryomyia spinulosa
Hair short, straight (Figs. 94-95); on Eucarya section .......................... Caryomyia procumbens
Surface hairy, the hair thick or sparse (Figs. 39,51) .......... ... ... . . i i 13
Surface hairless except for possible tuft of sparse short hair at extreme apex (Figs. 41,43) ........... 37
With partial or complete false chamber above larval chamber (Figs. 99,105) ....................... 14
Without false chamber (Figs. 40,50) ...... ... ... i 15
Depressed spheroid, densely covered with flat, decumbent hair; false chamber closed (Figs. 104-

@) 0 00000000000000000000000000060000000000006000a806006000000000000600000000 Caryomyia tumida

Upstanding, sparsely covered with erect hair; false chamber open apically (Figs. 8,98-99) .............
.......................................................................... Caryomyia inanis

Flattened, discoid, stellate (Figs. 32, 100-101) ............ ... ... iiiiiiiiaenn. Caryomyia asteris
Elongate or spheroidal, not stellate (Figs. 39, 64) . ... ... 16
Wall almost uniformly thin, brittle, gall of same shape as larval chamber (Figs. 40,65) .............. 17
Wall thick, soft or woody, extraneous to shape of ovoid larval chamber (Figs. 132,159) ............. 23
Elongate-conical, gradually narrowed from base to apex; hair as long as gall diameter; dehiscing in spring

U E=0) 0 0 0 0000000000000000000000000000005096000000630000606008800660 Caryomyia albipilosa
Spheroidal; hair not half as long as gall diameter; dehiscing in summer/fall (Figs. 49,53) ........... 18

Apex with dimple; larval chamber with intrusion of hair from apex (Figs. 23, 112-115) ................

....................................................................... Caryomyia thompsoni
Apex without dimple; larval chamber without intrusion of hair from apex (Figs. 50,54 ............. 19
Hair thick, obscuring surface (Figs. 49-50) ......... ... .. . i 20
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20(19).

21(19).

22(21).
23(16).

24(23).

25(24).

26(25).
27(26).
28(26).
29(28).
30(29).
31(30).
32(28).

33(32).

34(32).

35(34).

36(35).

37(12).
38(37).

39(38).

40(42).
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Hair sparse, not obscuring surface (Figs. 51-52) . ... .. ... i 21
Tuft of hair at apex thicker and longer than remaining hair, tuft covering circular, apical, thin areola (Figs.

A1) ©00000000000000006000006600000000060060000000060000000Ta000000000c Caryonyia hirtidolium
Hair uniformly distributed; surface texture uniform (Figs.53-54) ................ Caryomyia hirtiglobus
Base with deep, circular central impression; apex with circular, thin areola surrounding nipple; on bitter-

O (GBI 00 00000000000d00000006000a6060006000666066666000000000000 Caryomyia cilidolium
Base conical at center; apical texture uniform except for nipple; on Eucarya section (Figs. 64-67) ...... 22
With prominent apical nipple; hair brown, stiff, erect (Figs. 64-65) .............. Caryomyia spiniglobus
With slight apical nipple; hair white, soft, decumbent (Figs. 66-67) ................ Caryomyia deflexipili
Larval chamber with conspicuous tuft of hair intruding apically (Figs. 116-117) ... .Caryomyia holotricha
Larval chamber without intrusion of hair (Figs. 124-125,132-133) ... ..ottt i, 24
Obconic, apex flattened; hair appreciably thicker and darker at apex than elsewhere (Figs. 123-

1225) 560 506000006000000060000650000008000000000000000000000000600000000000« Caryomyia turbinata
Spheroidal or widest near base or middle; hair uniformly distributed throughout or thicker at base (Figs.

132-133, 137-140) ..ottt 25
On upper leaf surface; bulbous base smooth and hairy, conical apex bumpy and nearly hairless (Figs.

I8P2HIIEE)) 660000000000000660000000000000000000000600000000000000000000000 Caryomyia turbanella
On lower leaf surface; not conspicuously bumpy apically, uniformly hairy throughout (Figs. 137-140,

145100 e 26
Surface smooth, easily visible through sparse hair (Figs. 137,139) ........ ... ... ... ... ... .. ... 27
Surface rough and/or covered with resinous dots, the hair usually thick (Figs. 145,147, 152) ......... 28
Spheroidal at base, becoming conical (Figs. 137-138) . ............................ Caryomyia conoidea
Discoid at base, narrowed abruptly beyond (Figs. 139-140) ...................... Caryomyia marginata
Narrowed abruptly from large base; apex digitate (Figs. 145, 147) ........ .. ... . oo iiiion... 29
Spheroidal or conical and narrowed gradually; apex not digitate (Figs. 154-158) ................... 32
Base variously lobed (Figs. 145-146) ....... ..ottt Caryomyia inclinata
Base evenly spherical (Figs. 147, 149, 152) ... .. ...ttt e 30
On lamina; some hair stiff and as long as gall diameter (Figs. 14, 152-153) ........... Caryomya echinata
On or adjacent to veins; hair bowed, less than half gall diameter (Figs. 147,149) .................... 31
Surface with dark, resinous dots; on Eucarya section (Figs. 149-150) . ............. Caryomyia cucurbitata
Surface without resinous dots; on bitternut (Figs. 147-148) .................... Caryomyia ansericollun
Surface visible through hair (Figs. 154, 158) . ... .. i 33
Surface not visible through hair (Figs. 121, 156) . ....... ... .. i, 34
Base with central hemispherical connection to leaf; surface smooth, hair extensive (Figs. 158-

11532) DM - SRR 1 () ) 3 6 016 018181616 610 0 0 © 000 0000 060000 d Caryomyia antennata
Base with circular central impression; surface rough, covered with resinous dots, hair sparse (Figs.

1 U51c) R P SR A SR AAIRAIREY, 0 6 0 0 0 00 00 0 0 0AMBOE0 500000000000 Caryomyia guttata

On lamina; base with deep, circular, central impression; larval chamber usually purple (Figs. 15, 121-122)
........................................................................ Caryomyia purpurea
On or closely adjacent to leaf vein; base without central depression; larval chamber green or brown (Figs.

126129, 156157, 1T60-161) - v o v e et e e e e e e e e e e e e e 35
Unevenly spheroidal, usually found closely compressed into groups; larval chamber irregularly ovoid

(5%, ZEe2l0), IISEIE74) 60 66000 00 000000 86606666696060000000000500000006000 0 Caryomyia aggregata
Spherical to conical, always discrete; larval chamber ovoid .............. ... .. ... ..o L 36
Spherical, woody; larval chamber at center of gall (Figs. 21, 160-161) ............... Caryomyia spherica
Spheroidal or conical, soft, the top portion eventually shrinking somewhat; larval chamber at base of gall

{77, TPASSIE)) 6 6 6 0.0 06 6006666 606606600BEI6 60000000 00000000060000080500000 Caryomyia persicoides
Surface stickyatortouchis i e PR L LR R LT L LEL T 38
Surface not sty el P L S g 44
Sheathed at base by conspicuous leaf exfoliation (Figs. 83,107) .......... ... ... ..o, 89
Not sheathed at base by conspicuous leaf exfoliation (Figs. 41,55) .......... ..., 40
Spherical, rubbery; larval chamber surrounded laterally and above by large, false chamber (Figs. 5,

HVS=N0¥)) 6666066 000a000000000000000000000000000000000000000000000000000000000 Caryomyia lenta
Short-cylindrical, hard; without false chamber (Figs. 30, 82-83) ................ Caryonyia melicrustum
With apical nipple surrounded by large areola (Figs. 43,47) ... ... ... . i 41

Surface uniform or apex concave or with simple umbo (Figs. 41,55,78) ...t 42



41(40).

42(40).

43(42).

44(37).

45(44).

46(45).
47(44).

48(47).

49(48).
50(48).
51(47).
52(51).
53(52).

54(52).

55(52).
56(55).
57(55).
58(57).
59(58).
60(59).

61(57).
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Surface bumpy, conspicuously covered with resin glands; usually on under surface of leaflet (Figs. 46—

A PRP Caryomyia tuberidolinm
Surface smooth, with sparse resin glands; on upper surface of leaflet (Figs. 25,43-45) ..................
...................................................................... Caryomyia viscidolium
Surface bumpy; base with deep, circular, central impression (Figs. 118-119) ....... Caryomyia tuberculata
Surface smooth except for minute resin glands; base conical (Figs. 55-56, 78-80) ................... 43
Spheroidal, apex convex; surface smooth, hard, brittle (Figs. 18, 20-20a, 55-58) ....... Caryomyia caryae
Short-cylindrical, apex concave; corona surrounding concavity soft at first, later contracting and forming
rough, brown crust (Figs. 16a, 78-81) ............ ... i Caryomyia flaticrustum
With false chamber above larval chamber (Figs. 102-103, 108-111) ................ N 45
Without false chamber .. ... ... e 47
Nearly three times as long as wide, sheathed at base by leaf exfoliation; false chamber open at apex (Figs.
7 MBS 00000000000000000000000000000000000000000000000060060a0a0AIABHE Caryontyia caminata
No more than twice as long as wide, without leaf extension surrounding base; false chamber closed (Figs.
102-103, T10-1T1) oottt et et et et e e e e e e e e 46
Texture rubbery; about as wide as long; with umbo at apex (Figs. 5a, 102-103) ........ Caryomyia inflata
Woody; about twice as high as wide; without umbo at apex (Figs. 110-111) ............ Caryomyia ovalis
Elongate-cylindrical, usually at least twice as long as wide (Figs. 37,41,72,75) .................... 48
Spheroidal or conical, about as long as wide (Figs. 59, 62) .............. . ... .o 51
Base with shallowly concave, circular, central impression, not set into leaf socket (Figs. 37-38, 41—
) R SRR R 49
Base conical or deeply recessed, set into surrounding leaf socket (Figs. 72-77) ..................... 50
Surface minutely striate; apex pointed (Figs.36-38) ................. ... ... ... ... Caryomyia striolata
Surface smooth; apex blunt, with umbo at center (Figs. 28,41-42) ................... Caryomyia urnula
Evenly cylindrical; base conical (Figs. 26, 74-77) ........ ... ... ... it Caryomyia tubicola
Tapered from base to pointed apex; base deeply recessed (Figs. 27, 72-73) .......... Caryomyia subulata
Wall uniformly thin, of same shape as larval chamber (Figs. 60, 63) ........... ... .. ... 52
Wall thick, extraneous to shape of larval chamber (Figs. 135,164) ............. ... .o, 55
Spherical, with umbo or nipple at apex (Figs. 62,68) .......... ... ... .. i 58
Spheroidal, narrowed beyond midlength (Figs. 59, 70) ........... ... ... ... .. . L 54
Surface minutely striate, green; with prominent nipple at apex (Figs. 19, 62-63) ... .Caryomyia leviglobus
Surface smooth, glaucous; with small umbo at apex (Figs. 68-69) .............. Caryomyia glauciglobus
Abruptly narrowed beyond midlength to blunt apex; on lamina (Figs. 59-61) ......... Caryontyia shmoo
Gradually narrowed beyond midlength to pointed apex; on vein (Figs. 12-13, 70-
711)) o000 dREREEEMRE SRR - o oo o o o o GOEIIBG b o o o0 GETE Caryomyia caryaecola
Short-cylindrical, apex flat to concave; base sheathed by leaf exfoliation (Figs. 84-87) .............. 56
Conical to spheroidal; base not sheathed by leaf exfoliation (Figs. 135,163) ........................ 57
Surface minutely striate laterally, rugose apically (Figs. 31,84-85) ............ Caryomyia striolacrustum
Surface smooth (Figs. 86-87) ..... ... ... o Caryomyia levicrustum
Conical (Figs. 130, 134, 141, 143) ... .o ottt e 58
Spheroidal (Figs. 144, 163) ... ..ottt ettt 61
Surface covered with conspicuous bumps (Figs. 130-131) ......................... Caryomyia glebosa
Surface smooth except for longitudinal furrows (Figs. 134, 141) .......... ... .. ... ... .oiia... 59
Base curved upwards, apex set in resulting concavity (Figs. 141-142) ................ Caryomyia arcuata
Base parallel to leaf (Figs. 134, 143) ... ...ttt i e 60
Base expanded horizontally, usually stellate; cone elongate-attenuate (Figs. 11a,143) ... Caryomyiastellata
Broadly conical (Figs. 10, 134-136) . ...\ttt Caryomyia sanguinolenta
Spheroidal, attached to vein; multi-chambered (Figs. 162-164) .................... Caryomyia cynipsea

Depressed-spheroidal, on lamina; single chambered (Figs. 16, 144) . ......... EERRERRE Caryomyia biretta
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KEY TO MATURE LARVAE OF CECIDOMYIIDAE ON HICKORIES

Mature (third instar) cecidomyiid larvae can usually be characterized by the presence of a spatula, a
sclerotized dermal structure on the venter of the prothorax (Fig. 269). This structure usually serves to
separate a third instar from a second instar, which usually has none. There are, however, exceptions, in-
cluding Caryomyia, in which the second instar has secondarily developed a spatula. A couplet is added
here that will separate those two instars of Caryomyia. The key to galls is still the best way to key Cary-
omyia spp. because galls are distinctive, unlike larvae of some species that can only be keyed to group.
This key to larvae nonetheless points out those differences that do occur among species of Caryomyia
and serves as validation when used in combination with the gall key.

i,

2(1).

3(2).

4(3).

5(4).

6(5).

7(6).

8(7).

9(7).

10(1).

11(10).

12(11).

Terminal abdominal segment with 6-8 papillae each bearing a seta or short, thick corniform structure

(Figs. 334, 348) ..o i 2
Terminal abdominal segment with 8 flat or domed papillae (Fig. 271), none with seta or corniform struc-
ture; genus CAryomyifl ... ......... . .t 10
Dorsum with conspicuous pseudopods (Figs. 232,350) ................ccovvuennn. Gliaspilota glutinosa
Dorsum without pseudopods . ...............o o i i i B 56 0 00 00000000000 3

Antennae more than 3 times as long as wide; venter with pseudopods; anus dorsal ..................
................................................... Lestodiplosis spp., not keyed further, see p. 9
Antennae no more than twice as long as wide (Fig. 228); venter without pseudopods; anus ventral (Fig.
2700 e 4
Terminal abdominal segment with papillae all similarly setose (asinFig.348) .......................
...................................................... Dasineura sp., not keyed further, see p. 3
Terminal abdominal segment with dissimilar papillae, at least one pair corniform (Figs. 334,358) ..... B
Terminal abdominal segment with 1 pair of papillae with long setae, 2 pairs with short setae, and one pair
of large, recurved, corniform papillae (Fig.358) ............................ Parallelodiplosis caryae
Terminal abdominal segment with 3 pairs of short, setiform papillae and 1 pair of corniform papillae
ST IR T e 151C) I R S A 51 & BB SBIBIBIBRE G666 6 0 0 0 0 6 6 0 605 5 0050000 6
Terminal segment completely smooth, without verrucae, the 3 pairs of setiform papillae not situated on
lobes (Fig. 334) . ... .o i Caryadiplosis venicola
Terminal segment with some verrucae, the 3 pairs of setiform papillae situated on lobes (Figs 336,
35T T P IR S B0 6 6.0 .6 0 0 0 0 0 56 0 000000 7
Spatula with bilaterally symmetrical teeth (Figs.337,339) . ......... ... . i i 8
Spatula with serrated, laterally lobed teeth (Figs. 342,357 ................. ... ... ... B 00000 0 0 0GE 9
Spatula teeth triangular (Fig. 339); terminal segment with verrucae between corniform papillae (Fig.
B3] i e Contarinia cucumata
Spatula teeth rounded (Fig. 337); terminal segment without verrucae between corniform papillae (Fig.
K1) IR ) o A - 5010 06150 001810 © 0 QARG 0 90 06 06000080860000¢ Caryadiplosis biconvexa
Setae of setiform terminal papillae mostly conspicuous, two pairs appreciably longer than third pair (Fig.
I S B B BB B BB 0 0 6.0 0 6.6 5.5 088808066 0000606680aA80a80600606060000000 Contarinia bulliformis
Setae of setiform terminal papillae barely longer than sockets, all of approximately same length (Fig.
555)) 3880 6 56605085 0055000 0000680 0000080000 00a00BE0060000AE0E000800000000 Harmandiola nucicola
Collar segment with group of conspicuously enlarged spicules on each side (Fig. 273); tooth of spatula
acutely triangular, usually half as long as rectangular shaft (Fig.273) ............. ... ...t
.................................................. Caryomyia, second instars; not keyed further
Collar segment either without spicules (Fig. 269) or spicules uniform in size (Fig. 228); anterior tooth of
spatula, if acutely triangular, usually much less than one third as long as spatula (Figs. 316-327); Cary-

omyia, third INSTATS . ... ... 11
Spatula with 2 separate teeth (Figs. 274-275, 282-285) or tooth parallel-sided and notched at apex, (Figs.
286289, 20 ) e e e 12
Spatula with single triangular tooth (Figs. 276-281,290) ......... ..ot 25
Spatula teeth separated to shaft, occasionally with denticles between (Figs. 274-275,282-285) ....... 13

Spatula tooth more or less parallel-sided with notch at apex (Figs. 286-289,291) ................... 17



13(12).

14(13).

15(14).

16(15).

17(12).

18(17).

19(17).
20(17).
21(20).
22(21).
23(22).

24(20).

25(11).

26(25).

27(26).

28(27).
29(28).
30(25).
31(30).

32(31).
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Spatula teeth equilateral, the space between with one or more denticles (Figs. 274-275); abdomen with ex-

tensive smooth areas (Figs. 215-217) .......... ... .. ... oo C.albipilosa, C. striolata
Spatula teeth appreciably longer than wide, the space between evenly concave (Figs. 282-285); abdomen
completely covered with verrucae or spicules (Figs. 218-219) ................................. 14

Head directed anteriorly (as in Fig. 224); dorsal and pleural papillae of abdomen without setae C. subu-
lata

Head directed ventrally (Fig. 219); dorsal and pleural papillae of abdomen with setae .............. 15
Dorsal papillae of prothorax without setae or, if setae appear to be present, no longer than width of socket
................................................................................. C. caryae
Dorsal papillae of prothorax withsetae .............. ... ... .. oo 16
Spatula teeth separated from one another by distance greater than their length (Fig. 283); pleural papillae
off PROUNGTES WAIIEZER 00000000000000003000000008003000600800030088008000000000¢ C. hirtiglobus
Spatula teeth separated from one another by distance shorter than their length (Fig. 284); pleural papillae
of prothorax withoutsetae ........ ... ... . . . .. . C. shmoo
Terminal segment tapering, pointed, as long as or longer than eighth (Fig. 229); dorsal and lateral papillae
situated on prominent bases Fig. 228) ....... ... ... 18
Terminal segment convex, not pointed, shorter than eighth (Fig. 220); dorsal papillae not situated on
prominent bases (as in Fig. 216) ........ ... i 20
Terminal segment approximately as long as eighth (as in Fig. 230); terminal setae situated posterolaterally
(P2 27)) 60000000000600006000882000006000666004.000000000.0000000000000060a0 C.asteris, C. inanis
Terminal segment at least 1 1/2 times as long as eighth segment (Fig. 226-227); terminal setae situated
varnEly (Fz 229) 000 o000000000000000000000000000000000000066000000606006000060060086080000c 19
Spatula shaft no wider than tooth (Fig.298) ....... ... .. ... . i i, C. deflexipili
Spatula shaft much wider than tooth (Fig.299) ............. .. ... ..ol C. glauciglobus
Abdominal segments 1-7 with 6 dorsal papillae .............. ... . i 21
Abdominal segments 1-7 with 4 dorsal papillae ........ ... ... ... .. i 24
Spatula tooth minutely serrate at apex (Fig.297) .......... ... . i i C. caminata
Spatula tooth strongly strongly notched at apex (Fig. 286,311) ................ ... ...t 22
Body completely covered with verrucae ........................ ... . .... F C. caryaecola
Body with extensive smoothareas ............ ... i 23
Abdominal segment 8 with extensive verrucae between spiracles ........................ C. cynipsea
Abdominal segment 8 entirely smooth between spiracles ......................... C.inflata, C. tumida
Spatula cruciate, the shaft very broad anteriorly, tooth conspicuously narrowed from base to notched
apex Figs.287-289) ... C. flaticrustum, C. melicrustum, C. striolacrustum

Spatula, if broad at anterior end of shaft, with more or less parallel-sided tooth (Figs. 291,306) = .......
C. arcuata, C. biretta, C. conoidea, C. cucurbitata, C. echinata, C. eumaris, C. glebosa, C. marginata, C. persi-
coides, C. procumbens, C. purpurea, C. recurvata, C. sanguinolenta, C. spinulosa, C. stellata, C. supina, C.
turbinata, C. turbinella

Head directed ventrally, prothorax hooded above head capsule (Figs. 230-231); dorsal and pleural papil-

lae on prominent, raised bases ........... ... 26
Head directed anteriorly; dorsal and pleural papillae not on prominent, raised bases ............... 30
Papillae, except on terminal segment, all with setae (as in Fig.281) .......... C. leviglobus, C. spiniglobus
Papillae without setae (as in Fig. 279) ......... .. ... .. . i 27
Terminal abdominal segment acute; spatula tooth about 1/2 length of shaft (Fig.279) .................

............................................................................. C. viscidolium
Terminal abdominal segment rounded (Fig. 230); spatula tooth 1/3 or less length of shaft (Fig. 280) . . . 28
Anterior end of spatula shaft narrow, rounded (Fig. 277) ............................... C. cilidolium
Anterior end of spatula wide, angular (Figs.280) ............ ... .. . i 29
Spatula shaft twice as broad anteriorly and posteriorly than at midlength (Fig. 280) .. ... C. tuberidolium
Spatula shaft only slightly boader anteriorly and posteriorly than at midlength (Fig. 278) . C. hirtidolium
Dorsal and pleural papillae with shortsetae ............ ... ... . i i C. spherica
Dorsal and pleural papillae withoutsetae . .......... ... ..o o i 31
Body completely covered with verrucae (as in Figs. 221-222) ............. .. ... ... ... ... ... 32
Body partly smooth, at least at midlength of ventral abdominal segments (as in Figs. 215-217) ...... 88
Spatula tooth about 1/3 length of shaft (Fig. 316) ........... ... .. ... ... . oL, C. thompsoni

Spatula tooth about 1/5 length of shaft; 2, occasionally 3, lateral papillae on each side of spatula (Fig. 276)
................................................................................. C. urnula
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33(31). Abdominal segments without posterior spiculeson venter .............. ... ... ... .ol 34
Abdominal segments with posterior spiculesonventer ........... ... ... .. .. oL 36

34(33). Abdominal segments with verrucae at midlengthondorsum ............... ... ... ... .. C. tubicola
Abdominal segments with verrucae only laterally ondorsum ......................... C. levicrustum

36(33). Abdominal first through seventh segments with 4 dorsal papillae . C. aggregata, C. ansericollum, C. guttata

Abdominal first through seventh segments with 6 dorsal papillae

............................. C. antennata, C. holotricha, C. inclinata, C. lenta, C. ovalis, C. tuberculata
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OU10 JOURNAL OF SCIENCE. Vor. XVI, PLATE I.

Bertram W. iWells,

Figs. 1-16. Plate 1 of Wells, 1916, reproduced through the courtesy of The Ohio Academy of Science. Galls of hick-
ory. Figs. 1-2, Eriophyidae mite galls. 1, 1a, Eriophyes sp. 2, Aceria caryae (Keifer). Figs. 3-4, Nonexistent: these
numbers referred in Wells’s text to species for which he had no figures. Figs. 5-16, Cecidomyiidae, Caryomyia
spp. 5, C. lenta. 5a, C. inflata. 6, possibly C. ovalis or young gall of C. inflata. 7, C. caminata. 8, C. inanis. 9, C. recur-
vata. 9a, C. eumaris. 10, C. sanguinolenta. 11, Possibly C. stellata. 11a, C. stellata. 12 & 13, C. caryaecola. 14, C. eclii-
nata. 15, C. purpurea. 16, C. biretta.
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Figs. 16a-33. Plate II of Wells, 1916, reproduced through the courtesy of The Ohio Academy of Science. Galls of
hickory, all by Cecidomyiidae. Figs. 16a-28, Caryomyia spp. 16a, C. flaticrustum. 17, C. persicoides. 18, C. caryae.
19, C. leviglobus. 20-20a, C. caryae. 21, C. spherica. 21a-21b, C. aggregata. 22, C. sp. possibly caryae. 23, C. thonp-
soni. 24, Possibly young gall of C. tuberidolium. 25, C. viscidoliunt. 26, C. tubicola. 27, C. subulata. 28, C. urnula. Fig.
29, Contarinia cucumata. Figs. 30-33, Caryomyia spp. 30, C. melicrustum. 31, C. striolacrustum. 32, C. asteris. Fig. 33,
Contarinia biconvexa.
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Figs. 34-47. Immature stages and galls of Caryomyia spp., the galls entire and in longitudinal section. 34-38, Cary-
omyia striolata. 34, Egg on leaflet (globules are resinous exudates). 35, First instar initiating gall. 36, Group of
galls. 37, Gall. 38, Gall with second instar. 39-40, C. albipilosa galls. 40, With second instar. 4142, C. urnula galls.
42, With second instar. 43-45, C. viscidolium galls. 44, With third instar. 45, Overwintered galls, one with de-
tached apical cap. 46-47, C. tuberidolium galls. 46, Young, rapidly growing galls, thickly covered with resin
gland exudates. Lines indicate approximate length of mature galls.
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Figs. 48-59. Galls of Caryomyia spp., entire or in longitudinal section. 48, C. tuberidolium, with second instar of in-
quiline Parallelodiplosis caryae preyed upon by early instar Lestodiplosis sp. 49-50, C. hirtidolium. 51-52, C. cili-
dolium. 53-54, C. hirtiglobus. 53, With larva of Lestodiplosis sp. near base. 55-58, C. caryae. 55-56, Weak-walled
form. 57-58, Robust form. 59, C. shmoo. Lines indicate approximate length of mature galls.
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Figs. 60-71. Galls of Caryomyia spp., entire or in longitudinal section. 60-61, C. shmoo. 61, Arrow shows pupal exit
on overwintered gall. 62-63, C. leviglobus. 64-65, C. spiniglobus. 65, with third instar. 66-67, C. deflexipili. 67, with
second instar. 68—69, C. glauciglobus. 70-71, C. caryaecola. 71, with second instar. Lines indicate approximate
length of mature galls.
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Figs. 72-83. Galls of Caryomyia spp., entire or in longitudinal section. 72-73, C. subulata. 74-77, C. tubicola. 74,
Young galls, some not yet erupted from basal collar. 77, Overwintered galls, one with pupal exit, the other with
excavated area prepared by larva. 78-81, C. flaticrustum. 80, apical corona partially collapsed. 81, Overwintered
galls, that on left with basal excavated areas prepared by larva; gall on right with completely collapsed corona.
82-83, C. melicrustum. Lines indicate approximate length of mature galls.
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Figs. 84-95. Galls of Caryomyia spp., entire or in longitudinal section. 84-85, C. striolacrustum. 86-87, C. levicrustun.
88-89, C. eumaris. 90-91, C. recuroata. 91, With parasitoid larvae. 92-93, C. spinulosa. 94-95, C. prociumbens. Lines
indicate approximate length of mature galls.
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Figs. 96-107. Galls of Caryomyia spp., entire or in longitudinal section. 96-97, C. supina. 98-99, C. inanis. 99, With
third instar. 100-101, C. asteris. 102-103, C. inflata. 104-105, C. tumida. 106107, C. lenta. Lines indicate approxi-
mate length of mature galls.
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Figs. 108-120. Galls of Caryomyia spp., entire or in longitudinal section. 108-109, C. caminata. 110-111, C. ovalis.
112-115, C. thompsoni. 112, Pair varying in hairiness. 113, Sparsely haired form. 114-115, Thickly haired form.
116-117, C. Iolotricha. 118-119, C. tuberculata. 119, With second instar. 120, C. purpurea. Lines indicate approxi-
mate length of mature galls.
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Figs. 121-132. Galls of Caryomyia spp., entire or in longitudinal section. 121-122, C. purpurea. 122, With second in-
star. 123-125, C. turbinata. 126-129, C. persicoides. 126-127, Spheroid form. 128-129, Conical form. 130-131, C.
glebosa. 132, C. turbanella. Lines indicate approximate length of mature galls.
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Figs. 133-144. Galls of Caryomyia spp., entire or in longitudinal section. 133, C. turbanella. 134-136, C. sanguinolenta.
136, Base of overwintered gall showing pupal exit. 137-138, C. conoidea. 139-140, C. marginata. 141-142, C. arcu-
ata. 143, C. stellata. 144, C. biretta. Lines indicate approximate length of mature galls.
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Figs. 145-156. Galls of Caryomyia spp., entire or in longitudinal section. 145-146, C. inclinata. 147-148, C. ansericol-
Ium. 149-151, C. cucurbitata. 152-153, C. echinata. 154-155, C. guttata. 156, C. aggregata. Lines indicate approxi-
mate length of mature galls.
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Figs. 157-168. Galls of hickories, entire or in longitudinal section. Figs. 157-164, Caryomyia spp. 157, C. aggregata.
158-159, C. antennata. 159, With third instar. 160-161, C. spherica. 162-164, C. cynipsea. 162, Young gall with sev-
eral larval chambers. 164, With third instars in separate chambers. 165-166, Caryadiplosis venicola. Figs. 167-168,
Caryadiplosis biconvexa. 167, Upper leaf surface. 168, Lower leaf surface. Lines indicate approximate length of
mature galls.
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Figs. 169-180. Galls of hickories, entire or in section. 169, Caryadiplosis biconvexa, larval exit on upper leaf surface.
170-171, Contarinia bulliformis. 172-174, Contarinia cucumata. 174, Larval exit on upper leaf surface. 175-177,
Gliaspilota glutinosa 175, Upper leaf surface. 176, Lower leaf surface. 177, Detail of lower surface, third instars in-
dicated by arrows. 178-180, Harmandiola nucicola. Lines indicate approximate width of mature galls.
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Figs. 181-186. Galls of Phylloxera caryaevenae Fitch, entire and in section; line indicates approximate length of gall.
Figs. 183-185. Female of Caryomyia conoidea. 184, Postabdomen, lateral. 185, Same, dorsal, showing pigmented
sclerite on ninth segment. Fig. 186. Male postabdomen of Caryomyia aggregata, dorsal on left, ventral on right.
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108 pm

Figs. 193-198. Caryomyia spp., pupal anterior segments, ventral and lateral views. 193-194, C. tuberidoliuim.
195-196, C. urnula. 197-198, C. caryae.
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Figs. 199-204. Caryomyia spp., pupal anterior segments, ventral and lateral views. 199-200, C. hirtiglobus. 201-202,
C. shimoo. 203-204, C. leviglobus.
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168 pm

Figs. 205-210. Caryomyia spp., pupal anterior segments, ventral and lateral views. 205-206, C. spherica. 207-208,
C. holotricha. 209-210, C. inflata.
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Figs. 211-216. Caryomyia spp., pupal anterior segments, ventral and lateral views. 211-212, C. marginata. 213-214,
C. sanguinolenta. Figs. 215-216. Caryomyia striolata, larva. 215, Lateral. 216, Anterior segments, lateral.
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Figs. 217-222. Caryomyia spp., larvae. 217, C. striolata, posterior segments, lateral. 218-219, C. caryae. 218, Dorsal.
219, Anterior segments, ventral. 220-222, C. sanguinolenta. 220, Dorsal. 221. Anterior segments, ventral. 222,
Posterior segments, dorsal.
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Figs. 223-228. Caryomyia spp., larvae. 223-225, C. glebosa. 223, Dorsal view. 224, Anterior segments, ventral. 225,
Posterior segments, dorsal. 226-228, C. deflexipili. 226, Dorsal view, with parasitoid larva attached. 227, Ventral.
228, Anterior segments, ventral.
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108 ym

166, jm

Figs. 229-234. Caryomyia spp., larvae. 229, C. deflexipili, posterior segments, ventral. 230-231, C. cilidoliun. 230, Dor-
sal. 231, Anterior segments, ventral. Figs. 232-234, Gliaspilota glutinosa, larvae. 232, Lateral. 233. Anterior seg-
ments, dorsal. 234, Posterior segments, dorsal.
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Figs. 235-246. Caryomyia spp. Figs. 235-241, third antennal flagellomeres. 235, C. albipilosa, male. 236, C. albipilosa,
female. 237, C. tubicola, male. 238, C. tubicola, female. 239, C. caryae, male. 240, C. tuberidolium, male. 241, C. vis-
cidolium, female. Figs. 242-244. Labella and palpus. 242, C. inflata. 243, C. viscidolium, female, only first and sec-
ond palpal segments shown. 244, C. spherica. Fig. 245. C. tubicola, wing. Fig. 246. C. tubicola, acropod.
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Figs. 247-251. Caryomyia spp., male genitalia: a = sclerite on tenth tergum. 247, C. tubicola, cerci not shown, dorsal.
248, C. tubicola, lateral. 249, C. albipilosa, dorsal. 250, Same, hypoproct and aedeagus only. 251, C. cilidolium,
dorsal.
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Figs. 252-257. Caryomyia spp., male genitalia: a = sclerite on tenth tergum; b = posterior extent of setulae on dorsal
surface of hypoproct. 252, C. thompsoni, dorsal. 253, Same, cerci and aedeagus only. 254, C. purpurea, cerci not
shown, dorsal. 255, Same, aedeagus and hypoproct, lateral. 256, C. persicoides, aedeagus and hypoproct, dorsal.
257, Same, lateral.
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Figs. 258-264. Caryomyia spp., female postabdomens, lateral. 258, C. tubicola, seventh segment to cerci. Figs.
259-264. Ninth segment and fused cerci. 259, C. tubicola. 260, C. albipilosa. 261, C. viscidolium. 262, C. inclinata.
263, C. ansericollum. 264, C. cynipsea.
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Figs. 265-268. Caryomyia spp., female ninth segment and fused cerci, lateral. 265, C. persicoides. 266, C. inanis. Figs.
267-268. C. albipennis, head of pupa. 267, Ventral. 268, Lateral.
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Figs. 269-271. Caryomyia striolata, third instar. 269, Anterior segments, ventral. 270, Posterior segments, ventral.
271, Same, dorsal.
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Figs. 272-273. Caryomyia tubicola, second instar. 272, Dorsal. 273, Detail of anterior segments, ventral.
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Figs. 274-291. Caryoumyia spp., larval spatulas with sternal and lateral papillae. 274, C. striolata. 275, C. albipilosa.
276, C. uraula. 277, C. cilidolium. 278, C. hirtidolium. 279, C. viscidoliunt. 280, C. tuberidolinm. 281, C. leviglobus. 282,
C. caryae. 283, C. hirtiglobus. 284, C. slunoo. 285, C. subulata. 286, C. caryaecola. 287, C. melicrustiu. 288, C. strio-
lacrustum. 289, C. flaticrustum. 290, C. levicrustum. 291, C. eumaris.
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Figs. 292-311. Caryomyia spp., larval spatulas with sternal and lateral papillae. 292, C. supina. 293, C. procumbens.
294, C. recurvata. 295, C. spinulosa. 296, C. stellata. 297, C. caminata. 298, C. deflexipili. 299, C. glauciglobus. 300, C.
asteris. 301, C. inanis. 302, C. biretta. 303, C. sanguinolenta. 304, C. arcuata. 305, C. turbinata. 306, C. purpurea. 307,
C. glebosa. 308, C. cucurbitata. 309, C. marginata. 310, C. turbanella. 311, C. cynipsea.
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Figs. 312-327. Caryomyia spp., larval spatulas with sternal and lateral papillae. 312, C. conoidea. 313, C. inflata. 314,
C. persicoides. 315, C. echinata. 316, C. thompsoni. 317, C. spherica. 318, C. lenta. 319, C. ansericollum. 320, C. inclinata.
321, C. guttata. 322, C. tubicola. 323, C. aggregata. 324, C. antennata. 325, C. ovalis. 326, C. tuberculata. 327, C.
liolotricha.
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Figs. 328-333. Caryadiplosis venicola. 328, Male third flagellomere. 329, Female third flagellomere. 330, Male ab-
domen, segments 6-8. 331, Female abdomen, segments 8 to end (arrow denotes sclerite on ninth segment). 332,
Male genitalia, dorsal. 333, Same, ventral, cerci removed (arrow denotes horizontal ridge at hypoproct mi-

dlength).
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Figs. 334-342. Larval postabdomens and spatulas with sternal and lateral papillae. 334-335, Caryadiplosis venicola.
336-337, Caryadiplosis biconvexa. 338-340, Contarinia cucumata, 339-340 showing difference in wear between
teeth on young larva and on fully mature larva, respectively. 341-342, Contarinia bulliformis.
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Figs. 343-350. Gliaspilota glutinosa. 343, Female third flagellomere, ventral. 344, Same, dorsal. 345, Acropod. 346, Fe-
male postabdomen, 6th segment to end. 347, Detail of female fused cerci and hypoproct. 348, Second instar
postabdomen, dorsal. 349, Third instar, anterior segments, ventral. 350, Same, posterior segments, dorsal.
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Figs. 351-357. Harmandiola nucicola. 351, Male third flagellomere. 352-355. Male genitalia. 352, Dorsal. 353, Detail of
hypoproct, dorsal. 354, Ventral. 355, Detail of cerci, hypoproct, and tip of aedeagus, dorsal. Figs. 356-357,
Larva. 356, Posterior segments, dorsal. 357, Spatula with sternal and lateral papillae.
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Figs. 358-362. Parallelodiplosis caryae. 358, Third instar postabdomen, dorsal. 359, Spatula with sternal and lateral
papillae. 360, Acropod. 361, Male genitalia, dorsal. 362, Female postabdomen, seventh segment to end.
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Map 1. Distribution of Caryomyia tubicola (circles) superimposed on natural range of hickories (gray area, based on
Fowells 1965 and Elias 1980) in North America. A circle may cover several adjacent collection sites.
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Map 2. Distribution of Caryomyia inanis (circles), C. inflata (squares), and C. lenta (triangles), superimposed on nat-
ural range of hickories (gray area, based on Fowells 1965 and Elias 1980) in North America.



